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Sliding stem plate can be moved 
from end te end te support the 
( avaliet atans comple 
eliminating probl ms of in-dine 
spacing of mounting pomts, 


For the complete of this 
beautiful new streamlined di- 
luminaire, write for 
= folder, The 

if thehield om pany, 
Ohio, In Canada. 
“ ld Lighting, Lid Lon. 
don, Ontario. 


Note that the brightness readings for the new Cavalier are well below the 


recommended maximums: 


Max. Recommended 
Zone The Cavolier with Proper Refi. 
60 -90 100 fret 450 ft 
45 -60 250 900 
0 -45 1800 ft.-L 2000 ft.-L 


Several important new design features are responsible for such excellent per- 
formances: 


FIRST, the full length luminous plastic side panels have no opaque metal framing, 
but are supported internally by a steel frame. This frame is also an internal reflector, 
a feature which keeps side panel brightness down to a pleasant 100 ft-L. 


SECOND, the louvers provide complete 45° x 15° shielding, or shielding at 45° %25°. 
There is no view of lamp at specified shielding angles through the entire viewing cone. 


THIRD, a special Wakefield low-brightness finish on louvers, side reflectors, panels 
and channels serves to keep brightness low. 
Here then is an excellent new direct-indirect luminaire for your consideration 
when planning classroom lighting. There are two models, both equipped for 
Rapid Start or Slimline lamps, the Cavalier IL (two lamps) and the Cavalier 


(four lamps). 
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You can be sure of maximum \amp life it your ballast 
is lead-lag. Tests prove up to 10% longer lamp life than 
with any other type ballast. Now — Westinghouse offers 
this important economy and other lead-lag advantages 
at lower prices and smaller sizes than ever before. So 
why not insist on /ead-/ag and provide all the light 
you're entitled to? 


Consider, and prove for yourself, these savings in 
time and money: 

1. Independent lamp operation. Accurate check on 

lamp burnouts and no premature replacements. 

Lose light output only from lamp actually 
burned out. 


2. No more dangerous “stop-go”’ illusion. Lead- 
lag’s stroboscopic correction helps prevent ma- 


JUNE 1953 


Get all the lamp life you pay for with 
the new Westinghouse lead-lag ballast 


... the only ballast of its kind 


you can 6e its 


Westinghouse 


4 


chine accidents; permits use in any industrial 
and commercial application. 

3. Simple wiring, light weight, and small sizes in 
the new Westinghouse /ead-/ag ballast hold 
down installation costs. 


4. Minimum heat to be dissipated by the fixture, 
because of the reduced wattage loss in the new 
Westinghouse lead-lag ballast. 


It's economical and practical to insist on Westinghouse 
lead-lag in any fixture regardless of type, size or style 
... or to replace old, less efficient ballast. Westinghouse 
lead-lag ballasts are available for slimline and 
pre-heat fluorescent lamps. Phone your nearest 
Westinghouse office for intormation and demonstra- 
tion, or write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. — j-04547 
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Garcy Visualiers 
will see them through! 


Garcy ‘‘Visualiers”™’ 
provide full 45° shield- 
ing plus tlluminated 
side panels. The “Vis- 
ualier” Series is avail- 
able in 2 lamp and 4 
lamp units, for 4 ft. 
standard as well as 4 ft. 
or 8 ft. slimline lamps. 


Schoolroom lighting installations, once completed, have 
a way of staying on . . . past the time when this year’s 
kindergarten class eventually dons cap and gown. It is 
doubly important, therefore, to obtain the right fixtures 
in the first place. 
Garcy’s “Visualier’’ is eminently qualified. Lighting 
efficiency far exceeds I.E.S. and A.1.A. school lighting 
specifications . . . as to light utilization, light dis- 
tribution, shielding and low surface brightness. 


Of equal importance, the “‘Visualier’s” high level 
lighting efficiency can be readily maintained. The 
large louver cells are easily cleaned from the floor 
with a brush or vacuum. All-metal construction 
means no breakage or warping. Garcy’s exclusive 
one-piece louver design contributes time-defying 
durability. Detailed literature and E.T.L. data 
will be sent on request. 


Louver shield consists of a one piece stamping 
an exclusive Garcy development. No rusting 

of welded parts . . . no loosening due to vibration 
and far more inherent strength. 
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This New Light and Sound Conditioning System Will Give 
You the Most Modern Lighting Plus Efficient 
Acoustical Treatment At Low Cost 


The Curtis Light and Seund Conditioning System provides quality, 
low brightness illumination and eliminates excessive sound reflec- 
tions. The Lighting System consists of basic, extension, and wing 
sections which may be combined to accommodate any size school- 
room, office, auditorium or other interior. 


4~azo-r 
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The Sound System consists of vertical panels of high quality acousti- 
cal material with a high reflectance, flame retarding, washable finish 
The acoustical panels are positioned between 96-inch T-12 fluorescent 
lamps. 


CONDITIONING 


New you may have both fine lighting and sound conditioning at a 
low initial cost, low installation cost, low operating and low mainte- 
nance cost. Write today for further descriptive information. 


CURTIS LIGHTING, INC. 
Dept. F41-18, 6135 West 65th Street 
Chicago 38, Illinois 


Nome 
Company 
Address 


City Stote 
CURT! LIGHTING, INC. Dept F41-18 6135 West 65th Street, Chicago 38, Illinois 
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Correlation of Lighting Goals 
With School Building Design 


Frame of Reference 


Today any discussion of lighting or lighting de 
sign should be prefaced with a frame of reference 
As the lighting field has become more and more 
complicated by the introduction of new sources, 
new applications of old sources and a multiplicity 
of new materials and techniques, it) becomes in 
creasingly necessary for a speaker or author to 
define the thinking against which he is basing his 
case if he wishes to communicate clearly to his 
audience. The following group of one-sentence 
statements creates the frame of reference for this 
article. The sum of these statements establishes the 
points-of-view of the authors and reflects their re 
search and experience. 
© Brightness balance instead of high footeandle 
levels is the prime consideration in establishing an 
acceptable visual environment for critical seeing 
tasks. 
depends 


Visual comfort and efficiency pon 


establishing and maintaining maximum and mini 


AUTHORS Division of Public School Administration State f 
California Department of Education and FO KOs paen 


minating 
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Correlation of Lighting Goals 


By CHARLES D. CIBSON 
FOSTER K. SAMPSON 


brightness differences between the lash ane 
areas of high brightness and between the task and 
areas of low brightness in a S60-dewree visual field 
* No inhibitions should be placed upon seating or 
other work stations arrangements within the room 
in-an effort to establish visual comfort 

High levels of ihumination without brightness 
control do not mean a better visual environment 

* Sky brightness and ground brightness are the 
two major daylight sourees and both must be con 
trolled in order to produce a positive visual envi 
ronment for critical seeing tasks 

© The use of ground brightness as an. effective 
daylight source can be a part of the planned design 
of the building. 

© The funetion of electrie lighting is to supple 
ment or replace daylighting 

oth general light sourees should be subjected 
to the same brightness limitations and the design 
of both sources should be coordinated to provide 
acceptable performance from both in the completed 
structure. 

livhting de 


Maintenanee problems created by 


sign must be held to a minimum 


Gibson Sampson 29) 


. 
; 


* Progress in daylight design depends not only 
upon the development of more effective classroom 
sections but also upon the planned and intelligent 
integration of all the buildings in a school plant 
into patterns whieh guarantees adequate daylight 
sources as Well as sky brightness control 

* (Orientation of buildings alone will not solve 
the problems of brightness-balance 

* The building design develops from the correla 
tion of interior and exterior elements which, in 
combination, produce a comfortable and efficient 


visual environment 
Lighting Goals 


The lighting goals established by the National 
Council on Schoolhouse Construction are listed 
here because they refleet the above frame-of-refer- 
ence, they are realistic in terms of visual comfort 
and efficiency, and follow closely the general ree- 
ommendations of the Quantity and Quality Com- 
mittee of the [huminating Envineering Society. 

“dioal A The footlambert brightness of any 
surface viewed from any normal standing or sit- 
ting position in the schoolroom should not exceed 
ten times the footlambert brightness of the poorest 
lighted task in the room 

fioal The 
surface viewed from any normal standing or sit 


footlambert brightness of any 
ting position in the schoolroom should not be less 
than one-third the footlambert brightness of the 
poorest lighted task in the room 

fioal The 


surface immediately adjacent to the task should 


footlambert brightness of any 
not exceed three times the task brightness 
D 
cent surfaces should be reduced to a minimum. 
(ioal 
sume a lighting system that provides from twenty 


Brightness-diference between adja 


The brightness goals stated above as 


to forty footeandles on the poorest lighted task. As 
tootcandle levels are increased, sources of high 
brightnesses should be conirolled to more nearly 
approach the brightness of the task. The extent 
of the area of the surface producing brightness has 
Small 


areas of either extreme of brightness generally are 


a measurable effect upon visual comfort, 


less noticeable than large areas of the same bright- 
Tess 

The term, fash, as used in the above definitions 
of goals, is interpreted to inelude any visual task 
Which may be eneountered in a sehoolroom. For 
example, a “task” might be a book on the student's 
desk; the written symbols on the chalkboard; dem 
onstration or experimental apparatus in a labora 
tory; an art assignment on an easel or exhibit 
material on a tackboard; a motion picture or a 
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lantern slide. On the basis of this concept, it is 
apparent that the tasks may be in either a horizon- 
tal or a vertical plane and may require the student 
to faee in any direction. Visual tasks in school- 
rooms range in brightness difference from reading 
black symbols on white paper to sewing with black 
thread on black cloth. Other factors remaining 


visual comfort and efficiency increase 


constant, 
with the increase in brightness-difference within 
the task.” 

The problem of attaining Goals B, C and D is a 
matter of proper finishes and colors of the room 
interiors and furnishings. The progress that has 
been made and the nation-wide acceptance of these 
three goals is evident in that most current work 
conforms to them. 

Goal E which is concerned with light intensities, 
varies with each solution and recommends lower 
brightness-differences than stated in Goal A when 
footeandle levels are increased. 

Goal A, on the other hand, is the basis for most 
of our concern. It is apparent that the brightness 
of unshielded sky and lighting fixtures must be 
controlled to a greater degree if they are to come 
within the range of comfort established by this 
goal. 

Both daylight and electric light sources must be 
thought of as being subject to the same brightness 
limitations. It is not logical to insist upon low 
brightness lighting fixtures for classrooms and, at 
the same time, tolerate unshielded sky-brightness 
of these potential glare sources must be 
brought within the limitations of Goal A 


Even with light intensities of fifty to sixty foot- 


TABLE I.—-Approximate Brightnesses Found 
in Classroo ns. 


Footlamberts 


Clear sky 1000 
Ilazy «ky 1000 6000 
White clouds 

Sunlight on white building 


Sunlight on trees 75-1000 
Kare 200 watt filament lamp 65,000 


(pal glass enclosing globe 800 1200 


Bare T1l2 fluorescent lamp 1400-1900 
Louvered fluorescent fixture 400-1200 
Luminous indirect Quorescent fixture 175 
White ceiling above indirect incandescent fixture 


110.130 


500- watt from ceiling 
500 watt 42” from ceiling 60-89 
750 watt is” from ceiling 5-120 
1000- watt is” from ceiling 120.160 
Average task ft on 70 21 
Desk top fte on 50 RF 15 
Floor 20 fte on 30 RF 
Tackboard fte on 50 KF 25 
Chalkboard fte on KF 15 
Walls tO) fte te 200 fte on 75 RF 23.150 
(ireen crass 6000 fte on 20 KF 1200 
grass ft-e on 30 
Bare dry ground fte on 25 KF 1500 
Concrete fte on 55 KF 
Macadam fte on 18 KF 1080 
Fresh snow fte on 100" KF 6000 
Desert sand 10,000 fte on 50 Rt 5000 
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East Wall 


West Wall 


Profile section (below) through classroom wings shows the critical sight 
School: Andrus Duarte, Duarte, Calif. lines as they are related to fixed interior and exterior louvers and adjacent 
buildings for sky-brightness shielding. Corridors and low windows are on 
Architects: Allison and Rible, Los the east exposure. Windows above the corridor roof are shielded by vertical 


Angeles, Calif. 


interior louvers. Electric lighting is provided by concentric-ring luminaires, 


and by reflector lamps mounted next to the window sill above the interior 
Photographer: Robert C. Cleveland louvers. Table and chair furniture frees educationally valuable floor area 


— 


and permits flexible seating arrangements. 


candles an average task brightness of approxi 
mately forty footlamberts is produced. This means 
that a marnnun of four hundred footlamberts ina 
S60-deeree visual field is permitted by Goal A. 
The problem of selecting a lighting fixture which 
has a brightness of less than four hundred foot 
lamberts is made relatively easy by the brightness 


reports of the Electrical Testing Laboratory 


Area Brightnesses Common to Classrooms* 


The footlambert figures given in Table IT are 
approximate values for some of the brightnesses 
found in elassrooms. Variable factors may cause 
actual readings to be considerably different, either 
higher or lower. For example sky brightness is 
affected by the time of the year, the time of day, 
weather conditions and the latitude of the location 
The brightness of sunlit objeets depends upon the 


intensity of the sun and the reflection factor of the 
object. Lighting fixtures of different manufac 
turers, even of the same basic type, may have 
brightness characteristics which are considerably 
different. Interior reflecting surfaces will have 
brightnesses which are dependent upon the reflec 
tion factor of the surface and light intensity on the 
surface. For these reasons an observer attempting 
to evaluate lighting conditions must be careful 
either to measure accurately, or to make studied 
estimates based upon actual conditions and expert 
ence. The table may be used as a basis for estimat 
ing, but the values given for variable items are 
only approximate 

The problem of conditioning a classroom for 
visual comfort and efficiency is to modify these 
brightnesses to bring the total environment within 
the ranve of recommended brightness-differences as 
expressed in Goals A through E. The following 


illustrations show interiors and exteriors of school 


Credit is given by tl hors for tl tion, “A 1 ' buildings whieh were designed in an attempt to 
Construction meet the requirements of Goals A through EF 
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School: Lawrence McGee Elementary, 
Rivera, Calif 


Architects: Kistner, Wright and 
Wright, Los Angeles, Calif. 


Photographer: George Johnson 
— 
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Correlation of Lighting Goals 


Fixed horizontal aluminum louvers are installed on the eave of the corridor 

roof outside the southern wall, which has high window sills. The combined 

high sill and the louvers provide sky shielding as shown. Reflected daylight 

from the sunlit concrete walk supplies a considerable portion of the light 

in the classroom. On the north elevation, fixed horizontal louvers, together 

with the adjacent building, provide 360 degrees of visual comfort for most 
seated positions in the classroom. 
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With School Building Design 


School: Rio Hondo, El Monte, Calif. 


Architects: Kistner, Wright G Wright, Los Angeles. 
Calif. 


Photographer: George Johnson 


West exposure high windows are shielded from sky by 
fixed horizontal louvers of formed sheet aluminum set out 
four feet from the glass to provide good ventilation and 
ease of window maintenance. Interior view shows light 
colored chalkboard which blends with corkboard walls. 
On the east exposure a solid baffle at the corridor eave 
combines with adjacent buildings to shield the sky from 
a seated position in the room. The four-foot-wide wing 
walls between classrooms give additional shielding, as 
well as making possible a greater educational use of the 

corridor as outdoor classroom space. 


East Wall 


School: George Air Base, Victorville, 


Calif. 
Architect: H. L. Gogerty, Los An- 
geles, Calif. 


Photographer: D. |. Higgins 


The continuous element down the length 
of this room provides space for utility 
piping and continuous rows of reflector 
lamps directed toward the ceiling. This 
unusual design was developed because 
the precast concrete structure had no 
attic space. Exterior view of this schoo) 
is shown on page 291. 
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Developing the 


DECADE OR SO ave an article on this 

subject would have been considered silly. In 

fact six years ago at a national meeting in 
Ohio the author created quite a stir in newspapers 
When he suggested “pink walls and green chalk 
boards.” And four years ago the “professor” was 
branded a “eraekpot™ by an editer of a great mid 
western newspaper. This does not mean that color 
has not been used in classrooms. lor many decades 
When the white plastered walls became too dirty to 
tolerate, a coat of faded barnyard brown or bilious 
vreen was applied. These colors do not show dirt 
easily. The [huminating Engineering Society be 
came interested color from the viewpoint of 
reflection. Dark colors or shades absorbed too much 
light and were, therefore, extravagant because of 
light waste. It was also discovered that too great 
brightness differences in the field of vision created 
problems of eve fatizue. Of course, interior decora 
Psychol 


ogists and mental specialists in late years have 


tors have always been interested in color 


made rather extensive studies of the effect of color 
upon people. Onky recently has the physical and 
psychological of color been considered in 
the color treatment of schoolrooms 

In selecting the color for schoolrooms, considera 
tion is usually given only to the dominant or mass 
color and the factors discussed below refer only to 
the dominant colors Tlowever, it must be said that 
for good psychological color balance and to relieve 
monotony, accent colors must punctuate the mass 
color These accent colors can be complimentary 
to the dominant colors and in some cases even dis 
cordant if the reflection factors are within’ the 
recommended tolerances, It is wood practice to out 
line the aeeent colors when possible white or 
vray. For example a bookease sitting in front of a 
camelia wall would look well with a light blue in 
terior and a white or gray exterior 

For the purpose of simplifving the procedure for 
selecting colors, we shall use the terms stimulating 
relaxing, neutral and depressing as well as warm, 
cool, approaching and reeeding. It is recognized 
that these are popular rather than scientifie terms 


and that the proper cataloging of colors under 


Professor and School Building Consultant 


Ai Associate 


School of Education. Indiana University 
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Deve loping the Color Treatment for Schoolrooms 


By PAUL W. SEAGERS 


these headings is a tremendous job and only 


recently begun, At best many colors will be 
cataloged because of a majority rather than a 
unanimity of opinional affects. Reds, oranges and 
pinks are considered warm and stimulating. Blues 
and greens are considered for the most part cool 
and relaxing. Most grays will be thought of as 
neutral and some purples as depressing. A cool 
tint is the most receding and a saturated or deep- 
tone warm color is the most approaching. In gen- 
eral, tints are more receding than saturated colors 


and, therefore, make the room look larger 


Factors Considered in 
Selection of Colors 


The geographical location of a building is the 
first consideration. In rather warm or hot climates, 
cool tints are preferred. If the color is to be 
subjected to intense light, a greater concentration 
of color pigment is required as intense light tends 
to wash out color. 

Nearby structures or trees may overshadow or 
shade the room in which case lighter and, perhaps, 
warmer tints can be used. In some cases white or 
lieht colored structures nearby may concentrate too 
much light inte a reom and the cooler colors may 
he required 

The outside detads of the building may be suen 
as to prevent much natural light from entering 
Then 


lighter, warmer colors are in order unless the room 


either directly or from reflected) surfaces 
is inherently het in which ease cool tints should be 
used 

Orivntation of the room must be considered next 
If it has a north exposure, then warm tints may 
be in order and if it has a hot southern exposure, 
cool tints may well serve properly. A very sunny 
West exposure would suggest cool tints while an 
east exposure would suggest warm tints 

The size of the room must be taken into consider 
ation, Small rooms become oppressive with heavy 
saturated colors. Light, cool, receding tints make 
the room appear larger and more livable 

The shape of the room apparently can be changed 
by color, A long narrow room can be “squared up” 
by painting the side walls a receding color and the 
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end walls an approaching color. Likewise, square 
rooms can be thrown out of square by using these 
same color principles. High ceiling can be “brought 
down” by running the off-white ceiling color down 
some distance on the side wall. Some people “drop” 
the ceilings by painting them a dark warm color. 
In general this is not proper for school rooms be 
cause of the excessive brightness difference and the 
vreat absorption of light by the dark ceilings 
Corridors can be “shortened” by painting end walls 
an approaching color. 

Architectural defects can be painted out or in 
some cases can become rather decorative when 
proper thought is given to the problem. It is quite 
common practice to paint pipes and duets near the 
ceiling the same color as the ceiling and to paint 
pipes on walls the same as the walls. In the School 
of Education Reading Room, Indiana University it 
became necessary, because of ventilation ducts, to 
drop a section of the ceiling down through the 
middle of the room. Instead of trying to conceal 
this by painting the sides of this suspended portion 
the same as the ceiling, we featured the change by 
painting the sides of the suspended portion and the 
piers a wedgewood blue while all other walls were 
in peach tint. This breaks up the great expanse of 
the room and provides an interesting color combi- 
nation. 

The type of lighting firture inthiences the selee- 
tion of color. Indirect lighting definitely requires 
the lightest of ceilings. White or just off-white 
must be the answer. In kindergarten rooms where 
few close visual tasks are performed and where 
ceiling mounted fixtures are used, a color with a 
reflection factor as low as 60 per cent may be used. 
The kindergarten room in the Mary Raber School, 
Columbia City, Indiana has a southern exposure. 
To “cool” the room and bring the low ceiling down 
even closer to the little tots, a medium blue was 
used. The equipment and furniture was painted 
a great variety of colors. In fact there are twenty 
two carefully selected colors, tints, shades and 
tones in this building. On northern exposures or 
rooms pocketed by wings and building projections, 
a plastic helmet incandescent luminaire in combi 
nation with a sunlight vellow ceiling can give a 
pleasing sunburst effect to an otherwise dreary 
room 

The color temperature of the lamps to be used 
vreatly influences the selection of color for a class 
room. The lamps which emphasize the blues and 
greens dictate less intensive blues and greens in 
the root decorations. This, of Course, Presilmes 
that natural light is not sufficient for the desired 
tasks. Some fluorescent lamps not only are cruel to 
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the decorations but frequently to the occupants of 
the room. The emphasizing of the blues and purples 
of the human skin is not conducive to good mental 
health. The color of any room must be selected 
under the light in which it is to be normally seen 
A whole article could be written on this subject 
Here we can only point out the problems involved 
The desirable way is to select the lamp with the 
color temperatures desired for the required etfect 
Purchasing policies of most institutions do not al 
low this latitude. The next best thing is to adapt 
the room color to the electrical lighting. 

The age of occupants should inthuence the selec 
tion of room colors. Children invariably prefer 
bright, vay, flashy colors as well as do members of 
the negro race. Adults prefer tones and shades or 
less intensive colors. Blue ts a favorite with men 
and red with women. Thus bright colors may be 
used to accent the dominant colors in elementary 
schools while more subdued aecents are used in 
hivh schools and colleges 

The type of activity may be ereatly improved or 
retarded by color. Typing, for instance, is a sub 
ject) requiring speed and accuracy. The room 
should be slightly exciting and stimulating. Unless 
excessive sunshine pours into the room, a warm tint 
should predominate. If the room has a north expo 
sure then even a warmer tint should be used. A 
relaxing color can slow up the desired typing 
speed. Ina room used for play purposes and where 
considerable freedom of action is expected, a cool 
tint can definitely keep down some of the bois 
terousness 

The general psychologial effect of the room or 
space must be determined before any color can be 
selected properly. Should the overall effect be 
stimulating and exciting, relaxing or neutrel? 
Naturally the principal's office, the superintend 
ent’s office, the guidance office and all general wait 
ing rooms should be relaxing in effect Many prob- 
lems can be solved just by the psychological effect 
of the environment. Cool, unoppressive colors must 
predominate in these situations. It has often been 
pointed out that a cool, constant north light and a 
vray room were necessary for art work. To get the 
proper appreciation of art pieces, gray or neutral 
surroundings may be necessary. Likewise, it might 
be necessary to place blues, reds and greens in a 
room so the pupil can get the feel of these colors 
when making art subjects. Kitchens are considered 
hot places; cool relaxing colors should be used 

There are no general rules for the selection of 
colors for classrooms except that the reflection fae 
tors should generally meet those set up in the JES 
Lighting Handbook, or ASPSL, and that window 
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walls should normally be very light. However, the 
factors listed above must be taken into considera 
tion and properly weighted for good selection 
There are many examples of good color practice 
but perhaps the following description of some of 
the areas of the Mary Raber School in’ Columbia 
City, Indiana, will serve to illustrate my point. In 
this sehool, the color scheme in each area was de 
veloped specifieally, with all) factors considered 
Selection of every color, mass or accent had a pur 
pose westhetically, practically, physiologically 
and psyeholovically. The result is a “dream school,” 
In the Kindergarten playroom, for instance, a 
vreen was selected for two reasons. First, in a 
playroom, children normally run about freely ; so 
a slightly relaxing color has a tendency to keep 
them from over excitement. Likewise, a relaxing 
color is desirable for community and auditorium 
uses. A fireplace on the side is painted a different 
shade of green. Blue could also have been used 
The kitchen off the playroom is in a beautiful 
medium palm green to “cool” the room and fit in 
with the decorations of the playroom. 
In the main kindergarten area, the sidewalls and 
ceiling are in blue, the fireplace has a light vellow 
tint, and the floor is tan. A folding partition con- 


ealing clothes and storage area is in a neutral 
vray. Furniture in a great variety of colors is used 
for accent. In another room, sunlight yellow pre 
dominates 

In the lobby, an “inviting” atmosphere has been 
created with light warm tints, providing also the 
proper environment for the cove lighting used here 

(iood judgment must always be used in selecting 
colors Peach tints very seldom are wrong. Blues 
can be depressing, greens are difficult, browns even 
more diffieult and yellows, especially those with a 
little green, should never be used alone in large 
room areas. Frequently it is desirable to have one 
wall in a complementary color or some color which 
will not fight with the predominant color. Some 
blues go well with peach tints, camelias and yellow. 
Some yellows go with green. A green tone can go 
with a peach tint. There are no known limits to 
the combinations. The main thing is to plan the 
proper psychological atmosphere giving due con- 
sideration to the physical impact of the environ- 
ment especially in relation to the probable visual 
tasks involved. If this article has stimulated your 
thinking, called to your attention the complexity of 
color selection for classrooms, and given you a few 


enideposts. it has served its purpose 


School Modernization Program Includes Chalkboard Lighting 


Over the past six years, the Northern California Elec- 
trical Bureau has sponsored a program for relighting 
older classrooms, particularly in rural schools, throughout 
northern and central California. Twen’y-one typical older 
schoolrooms in this area have been repainted and re- 
lighted to demonstrate the possibilities in school mod- 
ernization at a cost within reach of any school district. 
These model rooms have resulted in the refinishing and 
relighting of hundreds of older rural schools. 

Recently it was felt that general lighting alone was not 
enough that chalkboard areas needed additional illumi- 
nation. An indirect lighting installation providing 30 ft-c 
on the desk top may produce only 15 on walls and chalk- 
boards. With chalkboard reflectance of 15-20 per cent, 
the brightness is a small fraction of the brightness of 
paper on the desk top. 

To correct this low chalkboard brightness, the latest 
two modernized classrooms at Cordua School near 
Marysville and Freshwater School near Eureka —- have 
been equipped with chalkboard lighting units. These have 
single T12 slimline lamps end to end in porcelain enamel 
reflectors, directing the light evenly over the board. The 
front surface of the unit is painted the same color as the 
wall to minimize contrast. Data supplied by John 8. 
Walsh, Chief Illuminating Engineer, Pacific Gas & Elec- 
tric Co. San Francisco. Photo courtesy of Fluorescent 
Fixtures of California, 
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HERE is considerable interest in better seeing 

conditions in schools by educators, eye spe- 

cialists, school architects, text book publishers, 
manufacturers of school room finishes and equip- 
ments, and by lighting engineers. Each group has 
contributed materially to the steadily improving 
standards: by teaching about eve care, study habits, 
and optical correction; by studying building de 
sign, room finishes and environment; by the pub 
lication of books and maps of higher visibility ; and 
by the development of equipments and the tech 
niques for better utilization of natural and artifi- 
cial light. 

The common objective of all groups is the mental 
and physical development, and well being of the 
students. Because clear, quick, and comfortable 
seeing plays such an important part in this devel- 
opment, the kinds of visual tasks — how critical or 
difficult they are, and how prolonged their use 
are of concern to all cooperating groups. In order 
that these tasks may be catalogued and classified, 
the authors have undertaken a study of some of 
the more common ones. Methods and common de 
nominators of visibility measurement have been 
selected and described so that studies made of addi 
tional tasks can be compared with those reported 
here. 

Samples of typical school visual tasks are shown 
in Fig. 1 arranged in their general order of diffi 
culty as indicated by the Luckiesh-Moss visibility 
meter. In order to provide a scale for comparing 
the relative visibility of the various tasks, Bodoni 
hook monotype of graduated point size is used. The 
eighteeen examples in Fig. 1 vary from a relative 
visibility corresponding to 3-point* Bodoni book 
monotype to one of 17. Twelve-point Bodoni book 
monotype is widely used in many books as a good 
balance between visibility and economy of printing 
Type sizes below 8 become increasingly difficult to 
see, vet many examples were found where the visi 
bility of the written work of the students was far 
helow this size. 

“Type size is measured in the height of the body, or base of the type 


metal, in points, 72 to the inch: the actual height of the type fare is 
less and depends upon the style used 


A paper presented at the National Technical Conference of the 
Iuminating Engineering Society, Sept. 812, 1952, Chicago, IN 
AuTHORS: General Electrie Co, Lamp Division Cleveland, Ohio 
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Visthility of School Tasks 


By J. M. KETCH 
C. J. ALLEN 


Recognizing the existing methods of teaching 
which require students to work on visual tasks 
covering a wide range of visibility, the authors 
asked the principals and teachers of elemen- 
tary, junior high, and high schools of one city 
to supply representative samples of such tasks. 
The relative visibility, and reflectances of ink 
and paper of each were measured. The range 
in relative visibility found in these samples 
was surprisingly broad and the visibilities of 
some tasks, even in the earlier elementary 
grades, were surprisingly low. It is apparent 
that the visibility of handwriting depends 
much upon the pencils and paper used and 
that it can be bettered by teacher emphasis. 
Office-reproduced materials may be good or 
poor according to the care and materials used. 
Charts are presented to help guide the selec- 
tion of paper, type and spacing of better- 
than-average printed materials. The task and 
responsibility of the lighting designer are 
more clearly delineated by the results of this 
study. 


Several interesting observations may be made 
from Fig. 1. Examples A, J and Q show the range 
of visibility noted students’ pencil writing 
caused by the variation of the contrast of writing 
and paper. Some students give their work the 
equivalent of 17-point visibility whereas others 
drop down to 3-point visibility due to writing 
lightly with a hard peneil. Ordinary pen writing 
N and R, was found to be good from a visibility 
standpoint, measuring better than 11]-point equiva 
lent type size in the cases shown. One example of 
writing with a ball point pen, Hl, in which the ink 
supply was about exhausted was equivalent to 7- 
point size type due to the variation in ink deposit 
in the formation of the individual letters. Stencil 
reproduction can show a considerable range of visi- 
bility. It depends upon the quality of the steneil 
and cushion sheet used, the uniformity and depth 
of the impressions, the inking and number of im 
pressions run, and the number of times it has been 
stored and rerun. Examples D, L and O show the 
range of visibility of typical mimeograph repro 
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Figure 1. The examples shown on these two pages indicate the range in visibility of typical visual tasks found in schools. 
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"Visibility of all tasks is equivalent to the visibility of Bodoni Book Monotype shown under each example Actual size types were used for 
( point types) Other non-standard sizes were photographically produced 


Vistbility of School Tasks Weteh-Allen 301 


ik 
* 4 — 
é 


TOTAL HEIGHT OF TYPE FACES 


so 
T 
ib 
Py 
- om 
a 
| 
| 
CIRCLED FIGURES INDICATE NUMBER OF BOOKS MEASURED | 
| | | | | 
2 3 a) " 12 


6 ? 
SCHOOL GRADE 


PRINT REFLECTANCE - PER CENT 


HEIGHT 21/72 INCH 


> 


HEIGHT OF ROUND PART OF 
LOWER CASE LETTERS 


+ 4 4 re} 
3 
ale 


| 


Litt ol 


a 7) 5 6 ? 8 
SCHOOL GRADE 


80 75 70 65 60 
REFLECTANCE -PER CENT 


SPACE /72 INCH 


SPACE BETWEEN BOTTOM OF DESCENDER 


AN 
TOP OF ASCENDER OF TYPE FACES 


T T | | T T 
DN | ; 
|_| | 
| 
2 4 ? ' 95 60 


Figure 2 
chart can be used as a guide in evaluating the print of text books for specific grades where better-than-average typog 


raphy is wanted; for example, the height of the type face for a fifth grade book would be at least 12/72 


the round stroke of the lower case letters 6 of an inch, and the space between bottom of descenders and top of 
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ascenders of lower case letters would be 5 72 of an inch. The ink used would not exceed 8 per cent reflectance and 
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the paper would be at least 80 per cent reflectance, and of low gloss or specularity. 
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ductions. Example O illustrates good mimeograph 
inv. The other examples in Fig. 1 illustrate a num- 
ber of factors which contribute to low visibility 
Example B shows typical small size handwriting ; 
example C, smudging from erasers; examples E 
and F, small printing on maps; example I, printing 
on gray paper, and example M, printing with gray 
ink. 

Some of the visual tasks can be considered im 
proved ; others less so, or not at all. For the latter. 
improvement in seeing must come from a reduction 
of negative factors — glare, reflected glare, high 
brightness contrast -— and increases in positive fac- 
tors —- illumination, ete. Maps are good examples 
of tasks where the size of the printing is inherently 
limited. An example where improvements can be 
made by proper supervision is in pencil writing 
As an experiment, duplicate spelling lessons were 
written by a student who writes with a good pres 
sure when using a No. 1, soft, a No. 2, medium 
soft, and a No. 3, medium hard pencil on white 
paper. The equivalent point-size visibility dropped 
from 15 to 11 to 7 as a result of the grade of pen- 
cil used. When the child wrote the same spelling 
lesson on yellow paper with the same three pencils 
the comparable point sizes lowered to 13, 8, and 3 
because of the lower reflectance of the paper. While 
vellow paper is cheaper than white paper, and a 
No. 3 pencil will last longer than a No. 2 or No. 1 
pencil, their use may be poor economy in the light 
of the lower visibility of the work for both students 
and teachers who must correct it. 

Reading occupies a large portion of the students’ 
learning years. The number of books which must 
be read from the time they enter the primary 
vrades until they graduate from high school will 
make a single stack about 18 feet high. Of the 
books submitted for this study of typography about 
three-fourths were published during the last 
decade. Fig. 2 shows the total height of the letter 
faces, the height of the round part of lower case 
letters, the space between lines of type, and reflect 
ances of the ink and paper. These curves indicate a 
gradual decrease in height of the type faces, and 
in the space between lines in the books for the stu 
dents as they progress from the period when they 
are learning to read, to the period when they are 
reading to learn. The variation in the heights of 
the type faces found in books for each grade is 
shown also. Although the actual height of type 
faces is not defined in points (1/72 of an inch) the 
measurements are given here in seventy-seconds of 
an inch for comparison purposes, 

The height of the type faces varied from 18/72 
of an inch for the largest type used in first grad 


books, to 8/72 of an inch, the smallest type gener 
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ally found in high school books. Most of the varia 
tion in type face height is accounted for by the 
ascending and descending part of the letters; there 
is a substantially smaller variation in the heights of 
the round part of the individuals letters. The 
space between lines of type in the lower grades is 
as mich as six times that found in books used in 
junior and senior high sehool. In the lower grades 
this interlinear spacing is as much as 12/72 of an 
inch; in the upper grades it decreases to 2/72 of an 
inch. This variation is a function of the size and 
style of type used and whether the type is set solid 
or leaded. 

The study of paper shows that reflectances as 
high as 90 per cent are possible, but among the 
visual tasks surveyed, book papers with reflectances 
as low as 60 per cent were found. The task and 
background reflectances were measured with a 
micro-reflectometer with the incident light at 45 
degrees with the paper. Ink reflectances varied 
four to one, ranging from good black ink of 3 per 
cent reflectance to grayish inks of 13 per cent re- 
flectance. The average per cent contrast (paper 
reflectance minus ink reflectance divided by the 
paper reflectance) was about 90, The charts, Fig. 2. 
show the statistical spread of each of the factors 
measured. 

There are both practical and economic reasons 
for some reduction in type sizes as the amount of 
text per book increases in upper grade books al- 
though for best task visibility the larger types, set 
open or leaded, are preferred. There is less reason 
for poor contrast between the ink and paper of 
printed texts. It is the obligation of both producers 
and buyers of printed school materials to keep the 
combination of variables at a point well above the 
statistical average shown for a given sehool grade 


Conclusions 


Three general task groupings and conclusions 
are suggested by this survey. 

There are many visual tasks which are in- 
herently difficult because of the size of the detail 
to be seen, its lack of contrast with its background, 
or because of disturbing reflections. Although 
modifications can be made which will improve the 
visibility of some of these, it is evident that most of 
the help must come from more suitable lighting and 
visual environment. Tasks of this group are some 
which need further study preferably coordinated 
by the Sehool Lighting Committee 

2 In regard to printed materials, the survey 
indicates a commendable effort by publishers to 
keep the visibility of their materials as high as 
possible consistent with the type size and leading 
which are traditionally considered a function of 
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Drafting scales: Top — white face Preliminary Biology drawings with 
very hard sharp pencils capture 
small detail but have low visibility. 


Mechanical drawings require accu 
racy and often small lettering. Con bottom yellow boxwood. 
struction lines are usually faint. 
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Five Point Hodoni Seven Point Bodoni 
Hectograph or liquid duplicator Good blueprinting, but small num Gray ink on grayed paper plus small 
bers result in low visibility. lettering results in low visibility on 


gives low visibility if care is not 
instruction sheets. 


exercised when reproducing. 


Five Kedom 
Sewing with black thread on black On light materials to find and mark Fine hand tailoring is a difficult 
cloth is a classic example of poor tailor tacks in patterns is a very school task. Local and general light- 
visibility. difficult visual task. ing are both needed. 


Figure 3. Examples of a few of the specialized visual problems found in high schools. Many of these are inherently 
difficult and visibility improvements are possible chiefly by use of better lighting and more favorable visual environment. 
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the amount of text to be printed. There was a 
fairly wide spread of type sizes found in the mate 
rials for some of the school grades and also a few 
which were of low contrast. It will be possible tor 
both publishers and purchasers of printed materials 
to use these curves showing the statistical spread 
of type size, and ink and paper contrast, to Insure 
better-than-average materials. 

3. Many of the written lessons of the students 
and instruction sheets produced by office duplica- 
tors were low in visibility. These put a burden on 
both the students and teachers. An improvement in 
handwritten material can best be made by the 
teacher who might stress the need for larger writ 
ing by some pupils and more pencil pressure by 
others. The teacher can also help by suggesting 
softer, blacker, pencils and paper of better reflect 
ance. Materials reproduced by office duplicator 
machines ean be of good visibility if those who 
produce them use care in preparing the original, 
and in running duplicates 


Acknowledgments 


The cooperation of the principals and teachers 
of Caledonia Elementary School, W. IL. Kirk Jun- 
ior High School and Shaw High School, East 
Cleveland, They 


assembled and provided the examples of typical 


Ohio, is greatly appreciated. 


school tasks which made these studies possible. 


Acknowledgment is made to Ginn and Company 


for permission to reproduce Figs. 1-E and 1-F from 
Nations Overseas by Atwood and Thomas, and to 
B. Hl. Sanborn and Company for permission to re 
produce Fig. 1-G from First Course in Algebra by 
Mallory. 


DISCUSSION 
Leoxanp V. JAMES \ render of this paper might wonder 
why no information is given about the illumiration level on 
the tasks at the time their visibilities were determined, the 
brightnesses due to this illumination eertainly having an 
important influence on the visibility. No doubt the authors 
assumed it would be understood that the visibility here 
given is relative to a type standard and that, the same 
illumination being applied to the sample and to the 
stundard, no such record was necessary. 

I do feel, however, that by leaving the results in terms 
of sizes of type of the same order of visibility the authors 
missed an opportunity to clarify their findings. The sig 
nifieanee of the standards may be as little comprehended by 
most of us as is that of the samples themselves. It would 
have helped to have taken one more step and have reported 
the relative footeandles in each ease, comparable surrounds 
assumed, to equalize the visibilities of the various type sizes 
ind for that matter of the samples. 


Certainly, the final benefit in knowing the relative visi 


tant, La Grange, Dlinois 
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bilities of tasks is so that we ean correct or rather equalize 
these visibilities. To do this by varying the illumination 
levels, as suggested, not only reduces the results to an 
understandable basis but also would at least connote the 
cost of doing so. Without carefully checking the results, I 
am of the opinion that the range of footeandles so deter 
mined would have been much greater and much more im 
pressive than the numerical range in type size 

It is to be regretted that the authors limited their specifie 
analysis to so few tasks The study should soon be extended 
to inelude typical or extreme chalkboard and tackboard or 
map tasks and to many other tasks encountered in’ the 
drawing and art rooms, in the shops and in typing, sewing 
and culinary art rooms. Such a comprehensive study would 
emphasize still further the problems confronting those who 
would plan tasks and lighting which are at once most prac 
tical and still helpful to those who must work at these 
tusks. 

Would it be too much to hope that the authers will con 
tinue this good work and that they or others will extend it 
to other fields, particularly in the offiee, in the home and 

industry, and that the results be reported in serial form 

ILLUMINATING ENGINEERING, later to be aecumulated 
rhaps asa Valuable aid to all concerned? 
L. Birseie, Jk This paper makes one wonder why the 
information it contains was not considered essential to in 
telligent specification of school lighting long ago The faet 
that a considerable number of very difficult: visual tasks 
exists in our classrooms has been suspected by many for some 
time, and the paper should have a salutary effect in correct 
ing or improving some of the most difficult. It is to be 
hoped that further investigation will be carried out by the 
authors or perhaps by others more direetly associated with 
the field of edueation, Such information will provide a surer 
basis for our Society’s recommendations for sehool and 


office lighting. 


James M. Keren and Cann J. ALLEN" Answering Mr. 


James’ comment that no information is given about the 
illumination level on the tasks at the time their visibilities 
were determined, it actually makes no difference in’ the 
relative visibilities of unknown tasks and reference types, 
as long as the observers, the illumination and the surround 
are identienl, and constant 

These tasks were all measured under controlled laboratory 
conditions which made it possible to eliminate variables and 
to correct personal variations of observers’ eyes, or drift 
during a test series, to that of an average eye. Observers 
working with an illumination of 20 footeandles read alter 
nately the visibility of the unknown tasks and that of the 
known 8 pt type reference. Although our findings have been 
reported in the simplest terms and in equivalents which can 
be duplicated by others, the actual work was done with 
laboratory precision using the best known techniques and 
instruments designed for visibility researches 

The interpretation of these findings in terms of foot 
candles necessary for equal visibility for all tasks reported, 
would, in our opinion, confuse the main objective without 
extending the information on this subject already published. 

The tasks selected for our first investigation were those 
which could be measured under controlled laboratory eondi 
tions. It is hoped that later other, and equally important, 


tasks ean be included which must be measured on location 
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Often in schools in small communities the usual desk-type 
classrooms have been relighted, but other important areas 
have been neglected because it is not usually realized by 
school officials that the seeing job in such areas as home 
economics rooms, manual training, etc., can be even more 
difficult than in the usual classroom. But this illustra- 
tion shows a relighted home economics rooms in a small 
community high school in Maize, Kansas, where average 
level is 40 ft-c from two-lamp 40-watt T12 fluorescent 
luminaires, and high reflectance surfaces. Photo and data 
submitted by Frank H. Armstead, Kansas Gas and Elec- 
tric Co., Wichita, Kansas. 


Small Budget Rural Schools 
Want Good School Lighting 


Small town schools are frequently far ahead of their city cousins 
in providing good visual environment in classrooms, in spite of 
stringent budget restrictions. On this and the facing page are 
shown a few of the hundreds of small community schools which 
have been relighted to |.E.S. standards or, sometimes, even better. 


A basement room converted to a classroom in Harrisburg, Illinois, uses 
flush-mounted 425-ma slimline units, two-lamp, 75-watt, on the low (8 ft 
8 inch) ceiling, in 16-ft sections on 9-ft centers. Bullet type units pro 
vide added illumination on the chalkboards. Ceiling and walls were 
painted white to a point below the pipes, blending these obstructions 
into the ceiling and making them less noticeable. Photo and data sub 
mitted by Edward O. Humphrey, Lighting Engineer for Central Illinois 
Public Service Co 
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Every possible lighting defect has been cor 
rected in this relatively old rural school in 
Hampton Township, Pennsylvania. Note the two 
continuous sections of fiber glass cloth diffusers 
placed at a 45° pitch at the high narrow win 
dows; light yellow sidewalls and blonde furni 
ture; three continuous rows of two-lamp 40-watt 
fluorescent luminous-indirect luminaires. Photo 
and data submitted by A. G. Caplan, Duquesne 
Power Co., Pittsburgh, Pa. 


First graders at this consolidated school 

near Trooper, Pennsylvania, have 35 

ft-c of comfortable illumination from ee 
concentric ring incandescent luminaires aos 
using 500-watt silver bowl lamps. Aa 
Spacing is 12 ft by 8 ft and suspension 
is 30 inches on the 10-ft ceiling. Ali 
surfaces are of high reflectance. Photo 
ind data submitted by George Ander 
son, Jr., Philadelphia Electric Co. 


Proper suspension of luminaires at 9 ft 
10 inches from the floor was required 
for this high-ceiling (12 ft) classroom 
in Black Horse, Pa. Spacing of the two- 
lamp shielded commercial luminaires is 
7 ft 9 inches; illumination level is 40 
ft-c maintained. Submitted by George 
Anderson, Jr., Philadelphia Electric Co. 


< 
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Ten Systems 


CHOOL LIGHTING which meets the ASPSL 
recommended practice is the aim of architeets 
At the 
same time, economics is also a serious factor. In the 
table different 


livhting systems, and the economies involved for 


and school boards the country across 


analysis shown in opposite, ten 


them, are presented. With each type, the number 
of luminaires required to provide 30° footeandles 
recommended illumination level) is shown at the 
Where both 48” and 96" units 


are given the number of units is based upon using 


left of the drawing 


1s" units. The ealeulated average maintained illu 
mination for the given room size is indicated on 
the right of the drawing. The ten systems selected 


for comparison all have a glare factor below 15, 


TEN SYSTEMS outlined in chart are made up 
from these five general types. 


Indirect Semi-indirect 


General Diffuse 


Semi-direct Direct 


Meeting Recommended Practice 


Meeting Recommended Practice .. . 


... Ten Systems 


By G. G. GILLEARD 


The light- 


ing source used in each system is shown in column 


or a comfort rating in line with ASPSL 
two. All systems use lamps that do not require 
starters and light within a fraction of a second 

Cost figures shown in columns 3. 4. 5, and 6 are 
based up on the cost to the school per square foot 
of floor space. In the analysis of each lighting sys- 
tem the same cost basis was used in each case to 
determine the school’s cost from published manu 
facturers”’ prices. In a like manner the cost of 
lamps to the schools was based upon the same dis 
count sehedule for each type of lamp. 

The total capital cost of the lighting system is 
viven in the third column. This includes the cost 
of the lighting equipment installed, complete with 
lamps. The cost of wiring including the required 
number of circuits, outlets and switches the 
room is: included. 

The cost of lamps for 6000 burning hours is 
given in column four. The lamp life used for all 
lamps is SO per cent of the published rated average 
life for the lamp. The number of burning hours 
per year will vary with the different parts of the 
country but in most cases the 6000 hours would 
cover from 6 to 10 years, 

The operating cost in each lighting system may 
be compared by studying figures in column five. 
The upper figure is the energy consumed in watts 
per square foot. The lower figure is the cost of 
this energy for 6000 hours at a rate of $03) per 
kilowatt hour 

The total cost of each lighting system for the 
This is the 
combined capital cost and the operating cost given 
If it is desired to extend 


first 6000 hours is given in column six 


in columns three and five. 
the comparison to 12,000 hours the figure in col 
umn 6 should be added to the figures from column 
four and five. 

The various systems have their advantages and 
disadvantages in the amount of maintenance re- 
quired to maintain the desired level of illumina- 
tion. The next to the last column in the chart gives 
the number of that the lamps must be 
changed and the minimum number of times the 
equipment should be cleaned during the 6000-hour 
period. Based upon the maintenance required the 
arbitrary 


times 


various have been given an 


rating of from I to IV. 


systems 
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Ten Systems for Lighting in Classrooms — Economics 


All these systems provide minimum of 30 footcandles and glare factor less than 15. 
Room used for comparison—23’x32’x11/ with 75% ceiling, 35% walls, 15% floor. 


All Costs Are Per Square Foot 


| 
(1) No. & (2) Lamps | (3) Tetal (4) Cost (5) Watt/Sq. Ft. | Total (3) Plus (5)} Relamping Refl'd. 

> Type Light . (No Starters = (1&2) Lamps Cost 6000 Hrs. Operating & Glore & 

2 ing Equip Req'd.) nstolled 6000 Hrs. $0.03 KW Hr. Cost 6000 Hrs Maintenance | Shodows 


Indirect Type 90 100% 


Up 


34 500 Watt 


Silver Bow! 
Lamps 


$0.45 


7-Lamps 
(i) A 


35] 48".40w.T12 
Rapid Start 
96" -74w.T12 


Slimline 


$1.25 


$0.05 


1-Lamp 
14 Cleanings A 
(IV) 


Sem: Indirect Type 60 90% Up 
9 500 Wort | |. 7-Lamps | 
Se Inside Frosted $0.40 $0.06 ! $1.50 14 Cleanings 8B 
, Lamps $1.10 | (ly) | 
i Rapid Start $0.90 $o.0s | 27 | $1.38 
OF" | $0.48 | 14 Cleanings A 
Shim! | (IV) | 
General Dittuse Type 40 60% Up) (60 40% Down, Sem: Direct Type 90 60% Down, 
32] | the | 
Rapid Start $0.70 | $003 | 19 $1.02 | 7 Cleanings | 
96"'.74W | | $0.32 (il) 
| 
6 40 | | 1.25 Lamps | 
OS St Low $1.00 $0.10 | 2.2 $1.40 7 Cleanings & 
>, © Brightess | | $0.40 | ") 
| | | 
Direct Type 100 90% Down 
24 % 60° .40W.T17 } 1.25 Lamps 
~ Low $1.40 $0.07 | 1.7 $1.70 7 Cleanings i 
Brightness 


60°".40w.T17 
Low 


Brightness 


$1.00 


1.25 Lamps 
7 Cleanings Cc 
(Hh) 


94''-40W-T12 


viven 


- Slimline $1.15 $0.07 1.6 $1.43 
| Low $0.28 

22 a % Brightness 

96"'.40W.T12 

@ & 72" $2.50 $0.12 2.6 $2.96 


minimizes shadows 


was calenlated using new 
is understood that the cost 


labor costs. 


Low 


The last col 


It 
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inn 


Veeting Recommended Practice 


Various systems with regard to these factors 
The information in the chart in dollars and cents 
construction and 


The low elare factor assures comfort from direct 
glare, but it is also desirable to have a minimum 
of reflected glare and a type of distribution that 
in the chart 


is again an arbitrary alphabetical rating of the 


with 


viven Will vary from one location to another and 
depending upon various construction details. 
though the individual job cost figures may vary the 
relative position of one system as compared to an- 
other will remain the same 
in the chart may be reduced to a ratio or percent 
age in making comparisons 


percentages 


local condit 


will then 


ions 


_.. Ten Systems 


| 7 Cleanings B 
1-Lamp 
14 Cleanings A 
(iV) 


1-Lamp 


Al 


The cost figures given 


ratios or 
different 


The 
true 


Same 


under 
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6.1 $1.55 
21 
$0.48 
6 —— | | | 
= $4.50 0.46 
39 38 


Several Techniques 


Luminous Indirect 


High level (50 ft-c) illumination with comfort- 
able brightnesses is a feature of this Clairton, 
Pa., elementary school. Luminaires are luminous- 
indirect plastic using two 40-watt lamps each, 
and are suspended in three continuous rows. All 
surfaces are light colored 


In School Lighting Systems 


Semi- Indirect 


Six continuous rows, crosswise of 
the room, suspended on one-foot 
stems, provide 45-50 ft-c. Lumi 
naires use two-lamp 40-watt low 
brightness lamps and have 40 
crosswise shielding. No bright 
ness values are in excess of 150 
footlamberts. 


Recessed 


Rectangles in three-lamp 40-watt 
fluorescent troffers provide 45 
ft-c in service at St. Michael's 
High School, Pittsburgh, Pa 
Upper three panes in windows 
are of diffused glass fenestra 
tion; lower two in clear glass. 
Note high reflectance floor and 
all light surfaces. 


Photos and data submitted by 
A. G. Caplan, Pittsburgh Sec- 
tion, 1.E.S. 
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Meeting Lighting Quality Requirements 


In School Classrooms 


‘O PROVIDE light for seeing in school class 
rooms, two major requirements must be satis 
fied. First, an adequate quantity of light for 
quick, easy, accurate seeing must be provided 
Secondly, the light must be of proper quality to 
insure maximum clarity of the visual task. efficient 
functioning of the eyes and the visual mechanism 
and a pleasant, comfortable visual environment 

Since providing an adequate amount of light is 
a relatively simple problem, it does not seem neces 
sary to diseuss this requirement further. The qual 
ity factors, however, are quite complex and are 
the subject of many studies and considerable dis 
cussion by L.E.S. technical committees today. This 
article shall, therefore, discuss some of these 
quality factors and how they can be properly dealt 
with when planning lighting for schools 

What has been rather loosely referred to as 
“quality factors” direct and reflected 
vlare, brightness differences in the visual field 
diffusion—or in the negative sense—— shadows, and 
uniformity of illumination. Of these factors, glare 
and brightness differences merit the most atten 


tion and shall be considered below 


Luminaire Brightness 


The LES. Committee on School Lighting and 
the American Standards Association took one o! 
the pioneering steps in establishing quality stand 
ards for minimizing direct and reflected clare when 
they published in the 1948 American Standard 
Practice for School Lighting recommended limiting 
brightnesses for luminaires to be used ino school 
classrooms. This was a bold step, because very litth 
information was available upon which to base the 
recommendations. but they were surprisingly sue 
cessful. The problem of satisfying these recommen 
dations was placed squarely before the fixture de 
signers, and specifying agencies were given some 
thing definite to call for in) specifications. The 
Standard Practice aroused some worthwhile argu 
ments and started other people and committees 
working on the problem. Any set of recommenda 


Al THO Westinghouse Electric Corp, Cleveland, Ohio 
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By JOHN |. NEIDHART 


TABLE I. Recommended Brightness Limits 
for Luminaires. 


Zone 
Recommended Brightness 


Limits 


(O° is directly 
in Footlamberts* 


beneath luminaire) 


i mo 
Comparative slues in indies per square inch, respectively, 05 


tions this basic and important deserves a rather 
thorough coverave in an article on meeting lighting 
quality requirements in school classrooms. The basic 
luminaire recommendation is, therefore, repeated 
in Table 1. It should be noted further that a quali 
{ving paragraph in the ASPSL explains that these 
brightnesses may be approximately doubled if light 
finishes are used on room surfaces or furniture and 
the bright areas of the luminaire are small. 

At the time the ASPSL was published in 1948, 
the most popular equipment used to light school 
classrooms was direct-indirect fluorescent lumi- 
naires having louver shielding of approximately 
300-0 crosswise and 25° endwise. As might be ex- 
peeted, such luminaires fail to conform with even 
the doubled brightness limitations shown in Table 
|. It seemed to many that the 45° zonal demarea- 
tion in Table T necessitated louvers providing 45° 
crosswise and endwise shielding of the lamps. This 
philosophy led to the specification and development 
of direct-indirect luminaires having 45° louvers 
In general, such luminaires more than satisfied the 
doubled Table T brightnesses, but the improvement 
was accompanied by a material reduction in 
efficieney, and the tighter shielding frequently 
increased the luminaire cost) considerably. The 
logical solution seemed to be a louver designed to 
more exactly satisfy the recommended brightness 
limitations, and such a louver was soon introduced! 
This louver, which was designed in the photometric 
laboratory by “eut and try” techniques and has no 
fixed shielding angles, could be produced much 
more economically than a 45° louver for the same 


luminaire and the Juminaire efficieney with this 
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FOOTLAMBERTS 


CROSSWISE 
ENDWISE 


Average brightness curves for a 2-lamp 40-watt 
unshielded fluorescent luminaire. 


Figure | 
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Figure 2. Average brightness curves for a 2-lamp 40-watt 
direct-indirect fluorescent luminaire with X louver de 
signed to satisfy ASPSL brightness limitations. 


FOOTLAMBERTS 


CROSSWISE 
Figure 3. Average brightness curves for a 2-lamp 40-watt 


semi-indirect fluorescent luminaire with translucent plas- 
tic bottom and side panels. 


Lighting Quality Requirements in Classrooms 


louver was appreciably improved over the efficiency 
with the 45° louver. 

None of the luminaires discussed thus far could 
satisfy the actual Table L brightnesses ; the doubled 
values were used as the criteria, and it should be 
noted that such luminaires are considered satisfac- 
tors only when they are used in suitable environ- 
ments. Sinee the rated brightness of 40-watt bipin 
and T-12, 
nearly footlamberts., the Table brightnesses 


125 ma slimline lamps, for instance, is 


can be obtained only by completely shielding the 
lamps by a low transmission medium throughout 
the zone. In my opinion, semi-indirect fluo 
rescent luminaires designed to satisfy the AS A 
recommendations represent one of the most satis 
factory and comfortable methods of lighting school 
More widespread acceptance of such 
their 


classrooms 
luminaires is probably prevented only by 
higher cost, lower utilization coefficients, and the 
more frequent cleaning required to keep them op- 
erating at a reasonable efficiency. Properly de- 
signed and shielded) indirect incandescent lumi 
Their 


installation requires a smaller initial investment, 


naires also satisfy the Table [ brightnesses 


hut a higher operating cost and their necessarily 
higher total wattage may create a heat problem in 
certain climates. It should be recognized, however, 
that the improved quality of light resulting with 
semi-indireet or indirect illumination more than 
justifies added costs, if any. Such lighting mini- 
mizes both direct and reflected glare and improves 
diffusion and uniformity of illumination 

The recommended brightnesses given in Table I 
That is 
they refer to the brightest square inch that can be 


are maximum brightnesses for each zone 


found in each zone by exploration in the laboratory 
with a brightness measuring instrument. Llowever, 
except wher it is looking directly at the luminaire 
or when the bright area greatly exceeds other adja 
cent areas of the luminaire the eye does not pick 
out and respond to these small brightest areas. It 
sees instead the large mass of brightness overhead 
as presented by the entire luminaire. Thus, it sees 
the average brightness of the luminaire. The aver- 
ave brightness at any angle is merely the candle 
power at that angle divided by the projected him 
nous area of the luminaire. [t can be readily com 
puted from candlepower distribution data and the 
physieal dimensions of the luminaire and plotted 
on polar coordinate paper to form curves similar 
to candlepower distribution curves. Such curves of 


everage brightness graphically show brightness 


characteristics of luminaires as they will affect se 
ing comfort For example, a comparison of the 


average brightness data shown in Figs. 1 and 2 
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quickly and foreibly demonstrates the superior 
brightness control provided by the luminaire whose 
curve is represented by Fig. 2. Still greater com 
fort can be expected from an installation of lumi- 
naires having the brightness characteristics shown 
by Fig. 3; in this case it is evident that the bright 
ness is well controlled throughout both the direct 
and reflected glare zones 

The many attributes of average brightness data 
enstire its acceptance as the primary means of 
specifying and reporting luminaire brightness in 
the near future. Maximum brightness will prob- 
ably continue to be used only as a safeguard 
avainst small areas of extremely high brightness 
that might prove distracting or uncomfortable 


when viewed directly, 


Brightness Ratios 


Luminaire brightness is not the only factor that 
must be considered in designing for seeing comfort. 
Proper brightness relationships between all parts 
of the visual environment must be maintained so 
that the eve will not be forced to readapt itself to 
materially different brightnesses as it looks about 
the room. To prevent unbalanced brightness dis- 
tributions school classrooms, the ASPSI. in- 
cludes a table of brightness ratios which should not 
be exceeded (Table II Although it is now. pos- 
sible for lighting equipment manufacturers to pub 
lish coefficients of utilization that would permit the 
simple calculation of average wall and ceiling 
brightnesses for any installation,” such data are not 
yet available. An expedient is therefore employed 
whereby the furniture and room surface reflect 
ances are given that should ensure good brightness 
relationships if a satisfactory lighting installation 
is made. Fig. 4 shows these recommended reflect 


anees as thes are viven in the ASPSL 


TABLE II.-Recommendations for Limits of Brightness 
Ratios in Schoolrooms. 


Rooms used by faculty or pupils for educational purposes.) 


Ratio 

a Between the entral visual field the seeimge task) 

nd immediately adjacent surfaces, such as between 

task and desk top, with the task the brighter su 

fu ltol 
Between the entral visual theld task ind the 

nore remo darker surface in the surrounding 

visual field such as between task and floor.** lte 110 

soon th entral visual field (task and the 

ore remote brighter irfaces in the surrounding 
ial field such as between task and ceiling.** lto 10 

d Between luminaires or windows and surfaces adja 

cent to them in the visual flelds 20 tol 
‘Chalkboard and some art and shop tasks are illustrations of cases 
where the reverse ratio of 1 to may apply 

These ratios apply for areas of appreciable visual size as 
measured by the solid visual angle subtended at the eve Luminous 
areas on luminaires are generally small in size in this respect. For 
the brightness limitations of luminaires, see Table | and (d) in 
Table Il 


Chalkboard Visibility 


One of these reflectances, that of the chalkboard, 
merits further discussion, for it affects the visi- 
bility of one of the more critical classroom seeing 
tasks. Visibility, or the ease with which a seeing 
task may be accurately discerned, is greatly influ- 
enced by the brightness contrast of the elements 
forming the task. In the case of a chalkboard, the 
Visibility of writing on it is dependent upon the 
difference between the brightness of the chalk 
marks and the brightness of the chalkboard. To 
determine the effect of various combinations of 
chalk or crayon and different available chalkboard 
materials on visibility, a group of representative 
samples of these materials was obtained and a 
study was made Their characteristies, ineluding 
measured reflectance data for clean and chalked 
boards and for chalk marks on the boards, are tabu 
lated in Table TIL. From the reflectance data, per 


Figure 4. Reflection factors desirable 
for schoolroom surfaces. 
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TABLE III.-Characteristics of Chalkboard Materials. 


Approximate Reflectance Contrast 
Clean Chatked Chalk or 


Description Board Board Crayon Mark Chatked 


= 


2 
e thw 


vated Pulp Be re 51° 
oated Pulp sreen 51° 
cated Pulp Board Black 7 5 
(Chalkboard Coating (rreen 
ated Hard Heard (ireen 
Coated Heat Tempered Class tireen 


RRRR 


Coated Heat Tempered Glass i 
Enameled Masonite 


eent contrast was computed to obtain an indication from an examination of Fig. 5, the following are 
of the relative visibility of each combination. most significant. 

Although contrast is an indication of visibility, a P en 
sie? 1) Chalkboard visibility, even at high ilumina 
more direct cheek is to measure the visibility of a 7 : ; Ri 
9 tion levels, is well below the visibility of & 
teacher's normal writing as it appears in an actual 
classroom \ teacher was, therefore, asked t point type similar to Readers Digest ) at 10 
write veral lin in her ‘stile il vk on clean or 30 footeandles. This is shown by the dotted 
sever os s ele? 
chalkboard samples No. 1 (light green) and No. 4 

dark green), which were considered as being rep 
resentative of the currently popular light and dark fectance of 18 per cent and thus falls within 
vreen boards. The results of visibilits meter mea the 15 to 20 per cent range shown in Fig. }, 
surements of these samples in a typical classroom requires SS per cent more illumination to 


are shown in Fig. 5. By means of conversion curves obtain the same relative visibility as the same 


horizontal lines. 


The light green board, which has a clean re 


the data as taken have been converted to ilhimina task on the dark green board (10 per cent 
tion levels of 15. 30. and 60 footeandles — a range reflectance when clean). It is interesting to 
representing minimum to better than current: prac note that when the students in the test room 
tice values. The 30-footeandle center value is the were asked in a questionnaire “Which sample 
recommended minimum for chalkboards in’ the easiest to read ?”, the dark green board was 
American Standard Practice, but this requirement predominantly preferred. The teachers con- 
is often ignored in lighting designs. Installations curred with this opinion. 

are usually designed to maintain an average ilha 3) The use of yellow chalk on either the light or 
mination level of 30 footeandles on the desks. and the dark green board results in materially 
the illumination on the chalkboard is only about lower visibility than can be obtained with 
half the horizontal level unless additional ehalk white chalk. In fact, 30 footeandles with white 
board lighting is provided chalk produces about the same visibility as 60 


Amony the many conclusions that may be drawi footceandles with vellow chalk 


2Y oF TVPE AT 30FC 


| 

FC REQUIRED TO PROVIDE 

EQUAL TO DARK GREEN BOARD | 

| Go 

FC 


RV OF BPT AT 10 FC 


ee a Figure 5. Chalkboard visibility at 18 


A) 30 feet distance for 20/20 vision. 
Fc 


WHITE CHALK oo Yet Low WHITE CHALK — 


L/(GHT GREEN BOARD OARK GREEN BOARD 
(wos) (wo 4) 


Lighting Quality Requirements in Classrooms Newhart ILLUMINATING ENGINEERING 


No 
1% 
74% 
‘ 64% 
te Hlack Chath Crayor 
7 
. 
Fe 
' 
414 
~— 
3 
w 
30 
a 
wl 2 30 
ty FC Fc FC 
FC 
! 
414 


The importance of vood chalkboard Visibility 
assumes even greater significance when one notes 
that the data in Fig. 5 are based on normal 20/20 
vision with all readings taken only 18 feet from 
clean board. Approximately JO per cent of the 
children in elementary schools have 20/30 vision 
or worse, and the visibility data is roughly propor- 
tional to the Snellen rating. The effect of distance 
on visibility is shown by Fig. 6, and it is evident 
that the problem is serious enough to warrant 
taking steps to obtain the maximum visibility that 
is feasible. It should also be remembered that the 
data are for clean boards; lower visibility will 
result when boards are chalked so that their re- 
flectance is still higher. 

Lighter chalkboards have been advocated to re- 
duce the brightness ratios between the adjacent 
surrounds and the board to not more than 3 to 1. 
A study of the ratios in the test room is shown in 
Fig. 7. It can be seen that with a light board the 
ratios are well within the limit either with general 
lighting only or with the addition of supplemen 
tary lighting. It is also evident that the limit is 
exceeded slightly when the dark green board is 
used (4.6 to 1). This can easily be reduced, how 
ever, to less than 3 to 1 by providing supplemen 
tary lighting on the chalkboard only as shown by 
the last bar in Fig. 7. Since this additional light 
ing also increases visibility its benefits are twofold 
Chalkboard lighting should be considered an essen- 
tial part of every classroom lighting system instead 
of being reserved for the deluxe installations 


Summary 


Summarizing, it has been shown that it is pos 
sible to satisfy the luminaire brightness limitations 
set forth in the American Standard Practice for 
School 
naires that are practical and efficient. A new 


Lighting with currently available lami- 


method of reporting and appraising luminaire 
brightness offers a further means of selecting lumi 
naires that will provide comfortable lighting. By 
judicious selection of luminaires and properly fin 
ishing furniture and room surfaces to obtain ree- 
ommended reflectances. good brightness relation 
ships through the room may be easily attained. It 
seems wise, however, to temper our recommenda 
tions for high reflectances somewhat in the case of 
chalkboards where visibility may be adversely 
affected by a high reflectance 


nized that the brightness of a surface is the product 


It should be recog- 
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Figure 7. Brightness ratios of chalkboards, 


of its reflectance and the illumination on it. It 
follows, therefore, that the brightness of any dark 
surface, such as a chalkboard, may be increased by 
providing more light on the surface, This seems to 
he the obvious solution to the chalkboard problem 

It is hoped that this article has shown how light- 
ing quality requirements for school classrooms can 
be satisfied without too much difficulty. A little 
extra care in the design of classroom lighting in- 
stallations and a small additional investment in 
equipment and treatment of environmental factors 
ean make the difference between success or failure 
in our objective to install lighting systems that 
are worthy of our nation’s greatest potential asset 


our children 
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A high level of uniform illumination was designed 
for in the main dental classroom at the College of 
Dentistry, University of Southern California 
(right), to avoid strong contrast with the local 
lighting at each chair. Three continuous rows of 
low brightness recessed troffers are spaced on 10 
foot centers in the 10-foot-high acoustic tile ceiling. 
The classroom, which has over 60 dental chairs is 
279 x 31 feet in area 


An average of 32 ft-c is maintained at the Halifax 
School, Winslow, Maine (below), with louvered 
fluorescent luminaires. Civic pride added the finish 
ing touches, since parents contributed their time to 
sand and paint the desks in light colors. Slate 
blackboards were painted with a special non-gloss 
blackboard paint in light green 


Vorth, East, South, West Adopt Recommended Practice 


Two rows of two-lamp 40-watt louvered 
fluorescent luminaires provide 40 ft-c illu- 
mination in the home economics room 
(area, 36 x 22 feet) at Cathedral High 
School, Omaha, Nebraska (left). Units 
are mounted at ceiling height of 11'9”, on 
10-foot spacings. Walls are white. 


Photos and data for the installations shown on this and 
the facing page were submitted by: 


Cathedral High Sehool, Omaha Ek. B. MeArdle, Omaha 


Public Power District. 


College of Dentistry, University of Southern California 


Sunbeam Lighting Company, Los Angeles, Calif, 


Ialifax Sehool, Winslow, Maine, and South School, Rock 
land, Maine -R. B. MeFarland, Lighting Division, Cen 


tral Maine Power Company 


Paul Lawrence Dunbar High Sehool, Baltimore Cc. 2. 
Berry, Consolidated Gas Eleetrie Light and Power Com 


Anthony Sehool, Porrest Hills, Kentueky 


Brown, Cineinnati Gas and Eleetrie Company 
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North 


West < > East 


South 


Adopt Recommended 


o . Brightness balance between the recessed 
Practice in Schools louvered luminaires and the ceiling, in the 
South School, Rockland, Maine (above), 1s 

well within recommended practice, because 
of high reflectance desk tops and floor 


Glass block in window wall is light 
directed. 


The woodworking shop in the Paul Law 
rence Dunbar High School in Baltimore 
(left), uses four continuous rows of two 
lamp industrial louvered luminaires, 


Bilateral daylighting with directional glass 
block adds to the fluorescent lighting in 
St. Anthony's School, Forrest Hills, Ken 
tucky. Nine luminaires, each with two 75 
watt warm white lamps, are suspended, in 
three rows, 18” from the white acoustic 
tile ceiling. Average maintained illumina 
tion is 50 ft-c. Walls are pastel green, 
floor is tan asphalt tile, desks light maple 
and chalkboards green. 
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Lighting for Classrooms 


With Nine-Foot Ceilings 


HE QUESTION has been raised concerning 
| the use in low-ceilinged classrooms of bare 
cold cathode tliorescent lamps of somewhat 
lower brightness than that of standard hot cathode 
lamps 
On such luminaire employs four U-shaped bare 
lamps arranged horizontally at 90 degrees with 
each other. The overall (doubled) length of the 
lamp is about 45 inches, The lamp diameter is one 
inch, the rated milliamps 120, and the output 
varies from 1940 lumens to 2460 lumens, depending 
on the color. The lamp brightnesses associated with 
these outputs are respectively 1310 footlamberts 
and 1500 footlamberts 
T-12, 430 ma hot cathode lamps is about 1800 foot 


The brightness of standard 


lamberts 

Installations of this type of luminaire have been 
made in schools, presumably in rooms with stand 
ard height ceilings, with six luminaires in a 22 x 
30-foot classroom 

The purpose of this report is to summarize some 
of the results of a preliminary study of the avail 
able data concerning the use of such luminaires in 


classrooms with 9-foot ceilings 


Brightness 


Following is a comparison of the brightness of 
the bare lamp luminaire compared with the maxi- 
mum recommended brightnesses from Table TV of 
the American Standard Practice for School Light 


mg 
Recommended Max. Brightness 
American Std. Bare Lamp 
Zone (with proper finishes) Luminaire 
60 . 90° Chor 0 1300 
60° 
45° “ooo 100 


It is caleulated that in a room 25 x 30 feet with 
a {foot eeiling and with a .75 ceiling reflectance 
and .50 wall reflectance, the average illumination 
The wall 


brightness against which the luminaires are seen 


or 


in service will be about 27 footcandles 


will be about 8 footlamberts. Taking the brightness 
of the bare lamps as 1300 footlamberts, the bright 


ness ratio of the luminaire and the wall immediate 
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ivy adjacent to it in the line of sight will be about 
160 to 
lation, it is found that the brightness ratio between 
the luminaire and the ceiling surface in the line of 
sight will be approximately 80 to 1. This should be 
compared with Table I of the Standard Practice in 
which the limiting recommended brightness ratio 


Following a similar procedure of caleu- 


between luminaires and surfaces adjacent to them 
is 20 to 1. 

It should be noted that the requirements of the 
Standard are practical ones and are commonly at- 
tained in good present-day classroom design. The 
“Guide for Planning School Plants,” published by 
the National Council on Schoolhouse Construction, 
is even more exacting, requiring a brightness ratio 
between the luminaires and their background not 
exceeding 10 to 1, 

Discrepancies between these standards and the 
expected brightness from bare lamp luminaires, 
especially on 9-foot ceilings, indicates the necessity 
for very careful consideration. It is interesting to 
note that the brightness of a 14-inch globe with a 
200-watt lamp is approximately 1100 footlamberts 
The effect of six such globes in ceiling fitters on a 
%-foot ceiling can be readily visualized or actually 
seen in a number of schools, although in the latter 
case the ceiling will be higher and the results, 
therefore, more favorable. The brightness of 1100 
footlamberts associated with such enclosing globes 
1300-footlambert 
fluorescent 


might be compared with the 


brightness of the “low brightness” 
lamps 

Another approach to the problem is through the 
Harrison glare factor, through which procedure 
glare is numerically evaluated. The calculations 
for a 25 x 30-foot room with six of these luminaires 
installed with the lamps & feet 6 inches above the 
floor indicate that the glare factor for lengthwise 
viewing will be approximately 180. According to 
Harrison, glare factors of 15 or less are acceptable 
for school or office use. 

It is interesting to note in connection with ceil 
ing height the glare factor varies directly as the 
square of the angle between the luminaire and the 
horizontal line of sight. Thus in a room with a 9- 
foot ceiling, the glare factor for a given luminaire 
would be more than double that for a room with a 


12-foot ceiling 
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INSTALLATION NEAR MONROVIA-DUARTE HIGH SCHOOL, MONROVIA, CALIFORNIA. 


Lighting a Hillside Letter 


LIGHTING OBJECTIVE: To iUuminate a hillside block letter 


GENERAL INFORMATION: ‘The letter “M,” measuring 60 x 80 feet with an S-foot stroke width, is 
constructed of erushed rock in a wooden frame. A local fire ordinance required all open wiring 


to have a minimum clearance of 16 feet. 


INSTALLATION: Twenty-six Benjamin #5569 sign reflectors containing 100-watt A-21 lamps are 
spaced as shown in Fig. 3, with one S and M #800 floodlight containing a 200-watt PS-30 lamp 
installed below the center of the letter. All units are mounted on 5-foot rigid conduit stems from 
the surface of the sign, and the lights of the legs of the letter are wired on a separate cireuit so 
that the “V" part may be illuminated alone after a football victory. The surface of the letter, all 
conduit, and the outside of the reflectors were sprayed with two coats of white highway paint, 
and glass reflector beads were hand cast over the paint before it dried 

The sign is clearly visible from a rival school nine miles away. No lamps can be seen from the 
front of the sign. At night the sign brightness measured at 45 degrees is 22 footlamberts; the 
ground along the sign edge is O.8 footlamberts, and falls to zero about four feet from the letter. 

The expense of damage from vandalism is minimized by the use of relatively inexpensive 


reflectors and lamps 


ON VIV 


: 


Lighting a Hillside Letter (continued) 


@ 1!00 WATT SIGN REFLECTOR UNIT 
© 200 WATT FLOOOLIGHT 


24686 12 16 20 FEET 


Lighting designed by William R. Owings, Southern California Edison Company, Mon- 
rovia, Calif.; installed by Bruce Shields, City Electrician. 


Lighting data submitted by William R. Owings, Lighting Consultant, Southern Cali- 
fornia Edison Company, as an illustration of good lighting practice and to aid 
in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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LL SCHOOLS, whether large or small, old or 
new have the ever present task of maintaining 
the important and functional electrical ap 

paratus within the confines of their walls. Whether 
the maintenance is good or bad, depends to a large 
extent, on the initial design and installation. The 
problem of design can be readily resolved by en 
trusting the work to a competent and experienced 
engineer and the problem of installation should be 
performed by a reliable electrical contractor, 

In order to obtein an efficient electrical wiring 
system, attention to small details is of major im 
portance. It is, of course, required that there must 
be an adequate number of fixtures and outlets, ane 
they must work. It is te this obvious end that 
many schools are being designed. The vital factors 
of «efficiency, future capacity and low cost marnte 
nance are often totally ignored. It is with this 
thought that the following recommendations are 
submitted, 

The conduit used to carry and protect the elee 
trie wiring from the lighting panels to the fixtures 
and outlets should be, as often as possible ineh 
inside diameter. The overuse of 's-ineh conduit 
restricts the wires unnecessarily, causing above 
average heating and greatly reduces the possibility 
of pulling in additional conductors. This tends to 
prohibit) future expansion. The extensive use of 
conduits larger than “y-ineh increases the over-all 
cost of labor and material 

The size of the conduit used to carry and protect 
the conductors providing cleetrical energy from 
the main distribution panel to the lighting and 
power panels should generally be larger than im 
mediately required. This will provide capacity for 
future expansion at minimum cost. [tis often diffi 
cult to install new conduits in an existing building 
without costly architectural alterations 

The current-carrying capacity of the conductors 
whieh constitute the distribution svstem within the 
building are governed by either the National or a 
local electrical code. It must be understood that 
these codes are minimum recommendations! 
are not intended to cover the use and oceupaney of 
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each specitic installation. The installer who seeks 
refuge behind these bare, minimum requirements, 
is apt to be performing a grave injustice toe his 
client, 

The lighting and power panels used throughout 
the building should be designed to protect the oceu 
pants. Consequently, they must be of “dead-front” 
constructions. This means that no live electrical 
parts are exposed. It is) particularly important 
Where students and teachers frequently the 
panels. Panels should also be engineered with the 
maintenance men inomind. The space around the 
electrical apparatus within the panel should be 
large enough to house a// of the conduetors tn an 
orderly and un-cramped manner. Cramping and 
packing wires inte a small space injures the imsula 
tion, Inereases heat, decreases the capacity of the 
wire and introduces fire hazard. [Tt also makes the 
job of the maintenanee man twice as difficult when 
the electrical system is distress or when addi 
tonal wiring is required, Remember that good 
housekeeping applies here too 

When a circuit has shorted or a wire has burned 
out oat ois generally required that service be re 
stored as quickly as possible. In order to facilitate 
repairs, eireuit directories for the lighting panels 
should consist of an S!o-inch by Tl-inch photostat 
of the floor plan served by the panel, showing all 
fixtures and electrical outlets and their correspond 
ing clreuit nimbers. The conduit and wires should 
not be shown. This will enable the electrician or 
naintenance man te go directly to the source ot 
trouble. A lighting panel Is poorly suited for lony 
winded literary efforts. When trouble is abroad, 
few men will appreciate the rhetoric of an electri 
cal system. Tn order to use any cireuit: directory 
to maximum efficieney the wiring should) be in 
stalled in accordance with approved drawings ane 
the electrical loads properly balaneed. AT wiring 
should be color coded and banded with gummed 
bands, each stamped with circuit numbers and se 
curely wrapped about the wires. These measures 
will enable the trouble shooter immediately to 
identify the etreuits 

The task of rewiring old sehool buildings is often 


averavated by the existence of obsolete equipment 
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by 


and the high cost of installing new conduits. In 
many cases the present conduit and much of the 
present wiring can be reused. Before embarking 
upon a program of modernization, careful consid 
eration should be given to the development of a 
master plan. This will enable the school to do all 
or part of the work immediately, or spread it over 
an extended period of time. [tis costly aud often 
dangerous to attempt a modernization program in 
a desultory manner. Think before vou start 

The arrangement of ceiling outlets in old build 
ings is not always suitable to the installation of the 
equipment required for the modern and necessary 
high levels of illumination. These outlets, however, 
can be readily adapted to a new wiring arrange 
ment by the prudent use of “oval duct” or “surface 
duet.” 


duit which can be easily concealed in the thick 


“Oval duet” is a flattened electrical eon 
ness of the ceiling plaster. “Surface duct,” as the 
name implies is a small dimensioned metal enclo 
sure designed to be mounted on the surface of the 
ceiling, “Oval duet” and “Surface duet” are de 
signed produets intended to augment the existing 
systems of conduit 

In the majority of older buildings many electri 
cal outlets and conduits have been abandoned or 
lost through the processes of alterations or repairs 
A sizable portion of the rewiring cost can be saved 
if these conduits and outlets could be located eco 
nomically, Any attempt to loeate conduits long 
abandoned, is a costly and despairing process 
There are, however, electronic devices available for 
this purpose, and in certain types of structures 
they perform satisfactorily. An alternate, and per 
haps less costly, method is the use of compressed 
air. A flexible hose is connected from the air tank 
or compressor to the unknown or doubtful conduits 
Which terminate the panel. By releasing the 
compressed air into the conduit the unknown end 
ean be readily dletected by the hissing sound of the 
air. Inostubborn cases where the end of the conduit 
is concealed beneath floor tile or behind plaster 
walls a stiff shot of the air will often break the 
plaster or lift the tile. The same method ean be 
used in gome from outlet to outlet. ATL that) is 
required is cone-shaped nozzle made of soft 
rubber whieh ean be inserted into the end of the 
conduit 


Many 


made use of a system which placed fuses ino both 


older sehemes of wiring 


the positive and negative wires. This is commonly 


referred to as a “fused neutral” The two wires 


constituted one cirenit. A general practice was to 


install two cirenits in one conduit. Consequently 


this condtuetors These conduetors 


involved 
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can be readily adapted to the modern three-phase, 
four-wire system. Where once four wires produced 
two cireuits, now the same four wires can produce 
three circuits. The old switeh and fuse panels can 
also be replaced with a new circuit-breaker type 
panel which often provides half again as many eir- 
enits in the same space. 

The design or re-design of any electrical system 
for schools should always include provision for 
adequate capacity, both for the present and the 
future, to accommodate not only the class and lee- 
ture rooms, but also the gymnasium, shops and the- 
ater or auditorium. Few people are cognizant of 
the large volume of eleerical current required to 
operate a modern theater stage, and the shock of 
realization at the eleventh hour is often more than 
the most well-rounded budget can sustain. 

In general, therefore, it can be established that 
the hidden and un-aesthetice side of school moderni- 
zation is dependent upon the little things as well 
as the major items. There is no substitute for a 
good job. It is either right or wrong. The follow- 


ing quotation more than emphasizes this faet. 


“It ix unwise to pay too much, but it is worse to pay too 
litth. When vou pay too much, vou lose a littl: money 
that is all. 

“When sou pay too littl: vou sometimes lose everything, 
because the thing vou bought was incapable of doing the 
thing it was bought to do. 

“The common law of business balance prohibits paving a 
littl: and getting a lot it can’t be done. 

“If vou deal with the lowest bidder, it is well to add 
something for the risk you run, and if you do that, you will 


have enough to pay for something better.” 


1.E.S. Emblem 


The official emblem of the [lluminating 
Engineering Society is available to members 
in T4-karat gold, lapel serew back buttons, 
in the miniature size, at only $3.50 
each including taxes. Blue background for 
Members, red background for Associate 
Members. Order from Uhiuminating Engi 


neering Society, General Office, D860 


Broadway, New York 23, N.Y 
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Improved School Lighting .. . 
The Minneapolis Plan 


INNEAPOLIS public schools, like other 

large school systems, recognized many years 

ago that there was a great need for better 
school lighting. The hazards of the old drop 
cord, dangling-glass-shade lighting then existent 
prompted the administration to set up a committee 
on lighting to survey all school buildings. This 
committee included representatives of civie groups 
and the Hluminating Engineering Society School 
Committee of the Twin City Section as well as the 
Board of Education. 

The first step in the survey was to determine the 
amount of illumination or lack of it in each class- 
room, special rooms, and corridors under various 
conditions: dark days, bright days, winter days, 
and summer days. The average reading in 2,200 
classrooms was found to be approximately five foot 
candles! 

The original committee set up in 1946 made care- 
ful studies of needed light for school buildings, but 
was unable to convince the proper authorities that 
the cost Involved was warranted. During the vear 
1949, the administration re-examined the study 
and made some modifications. Its conclusion was 
that Hlumination levels for Minneapolis classrooms 
should be increased from 5 footeandles to 35 or 40 
footeandles, and that interior painting of buildings 
in proper pastel colors was a part of the over-all 
lighting problem. Artificial and natural lighting. 
and interior painting complement each other 


Result of Studies 


As a result of these studies, together with other 
surveys affecting school buildings, the Board of 
Education adopted a five-vear rehabilitation pro 
vram in December 1949 for the entire school svs 
tem. The program was started in the spring of 
1950. with emphasis on rewiring and relighting, 
and painting of school buildings. This part of the 
rehabilitation program has moved along according 
to the original schedule. 

Before proceeding, the school architectural engi 
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Sehool Lighting 


By RUFUS A. PUTNAM 
GILBERT T. LEE 


A five-year rehabilitation program is under- 
way in the Minneapolis school system with 
emphasis on relighting and refinishing of sur- 
faces to meet the requirements of American 
Standard Practice for School Lighting. 


heer, the general foreman of the electrical depart 
ment, and the foreman of the paint department 
were authorized to attend illumination courses and 
view demonstrations, to study lighting methods, 
painting conditions, application of paints, and the 
kind of paints to be used. Every effort was made 
to develop the best lighting standards for the Min- 


neapolis publie schools. 


Chalkboard Lighting 


The studies of the committee showed the desir- 
wbility of some form of auxiliary chalkboard light- 
ing to provide the 30) footeandles recommended 
liere. (The Committee had previously coneluded 
that black chalkboards would be satisfactory.) Ex 
periment showed that the standard system of over 
head lights provided only about ten footeandles in 
a vertical plane at these boards. We decided on the 
use of 75-watt reflector lamps on adjustable sockets 
and shielded by hoods. These units brought the 
vertical himination up to the 30-footeandie mini 
mum and greatly improved visibility for students 
at the rear of the room. We are now considering a 
new type of fluorescent chalkboard lighting 

Another step to insure adequate lighting was the 
formation of a committee of experts to study and 
recommend the type of luminaire to be installed, 
method of installation, quantity, and arrangement ; 
also the number of outlets in classrooms for other 
electrical apparatus, and technical requirements in 
proper wiring and lighting. Consideration was 
viven to the color and quality of paint for elass 
rooms, The membership of this committee included 
the school architectural engineer, general foreman 
of the electrical department, foreman of the paint 
department, nine ihiminating and consulting engi 
neers, chief electrical inspector of the City of 
Minneapolis, head of the Electric Workers’ Union, 
from the Northern 


and illuminating engineers 
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States Power Company. The lighting experts met 
periodically to explore every angle of sehool light 
ny 

Two major considerations in installation were 
the safety factor, and even distribution of light 
throughout the classroom. The experts decided to 
use a type of lnminaire free from the hazard of 
falling or breakage. The average mounting heieht 
is about eleven feet above the floor, with spacing 
equal to mounting height. Each classroom is pro 
vided with two circuits of No. 12 wire for further 
expansion of electrical needs. Alternating current 
is used in all installations. In the classrooms where 
higher levels are required, such as drafting, typing 
and sewing room, an acoustical baffle system pre 
Vides oO Tootcandles maintained 

Cleaning or replacing of lamps, done by the 
school janitor, is extremely simple. A] program of 
cleaning fixtures during Summer and Christmas 
vacation is being developed 

In addition to the old hanging lamps, there had 
heen the hazard of electrical cords strewn aeross 
classroom floors to hook mevie projectors and 
radios, The Fire Prevention Bureau and the In 
dustrial Commission had constantly advised elimi 
nation of these hazards. Consequently, when the 
and relighting of the schools began, the 
rewiring and installing of outlets was definitely a 
part of the job. A speeific attempt has been made 
to complete the rewiring before the interior paint 


ime work is done in the building 


Rewiring Buildings 


The poliey of the administration has been te 
provide sufficient circuits, outlets, and lighting te 
enable a number of community groups to use the 
with satisfaetion. To eonsider facilities 
for adult use, the school principal, staff members, 
an Parent Teacher Association menibers are called 
tovether by the general foreman of the electrical 
department to review over-all electrical meeds in 
the building before electrical work is started. The 
common practic Minneapolis is to install one 
outlet in the rear of the room for the movie pro 
Jeetor and one in the front of the room for radios, 
television, and tape reeorders. Tf a teacher has a 
special requirement for an outlet on a side wall 
for certain types of teaching aids, such an outlet 
is likewise installed. Outlets for corridor decora 
tion, Christmas tree lehting, projection machines 
amd other electrical are considered Dia 
vrams showing location of heavy duty outlets 
for Parent-Teacher Association kitchen. teachers’ 
lunchroom, and lunchroom facilities for students 


ure prepared anal cheeked by the people at the 
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school who will use the electrical appliances. Every 
wardrobe, closet, and storeroom should be proper- 
ly lighted. Exit lights in the auditorium, gym- 
nasium, and sehool entrances are charted. Outside 
spotlights to illuminate the entrances for night 
activity are given a prominent part in the plan 
ning 

Since it is necessary to put new conduits in most 
of the buildings, every effort is made to eliminate 
the exposed and unsightly conduits in both corri- 
dors and classrooms. In some buildings, large con 
duits are being installed to accommodate wiring 
for an in-school sound system. Several elementary 
schools and junior and senior high schools have 
broadeasting systems with a control room and a 
small studio, so that groups within the building 
may produce radio programs, which may be trans- 
mitted to any or all parts of the building. Fre 
quently, the school radio program is recorded or 
sent directly to one of the local broadcasting sta 
tions as a part of the “Sehool of the Air.” for 
public consumption. Through the sound system, 
the school can receive special local or national 
radio programs, whieh can be and are used as 


teaching aids in the classroom 


Program To Date 


By the end of 1953, approximately DD school 
buildings will have been completely rewired and 
relighted. The remaining 40 will receive treatment 
during the next two to three vears, Most of the 
work so far has been done in elementary schools, 
because they are the oldest buildings and were in 
dire need of rehabilitation. The average elemen- 
tary school has about 22 classrooms, whereas the 
average high school has about 65 classrooms. 

During the three-vear period, approximately one 
million dollars will have been spent on electrical 
work in the Minneapolis public schools, slightly 
less than half of the proposed program. Funds for 
this work have been made available through the 
issuance of school improvement bonds authorized 
by the City Couneil of the City of Minneapolis. 

The reaction from school personnel, students, 
and parents to the results to date is most gratify 
ing. The pleasantness of the rooms has been in- 
creased many fold by proper lighting and good 
interior painting. Letters of appreciation have 
been sent to the Board of Education and to the 
administration by students, teachers, principals, 
and parents. The morale of those who use the 
buildings has improved appreciably. ALL persons 
affected by the program had a part in planning the 
improvements, and each has a personal satisfaction 


of accomplishment 
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Visual Requirements 


For Chalkboard Lighting 


By R. G. HOPKINSON 


N RECENT YEARS there has been a remark This paper reports a study of the problem of 

able revolution in the building of sehools in lighting and vision in schools and makes 

England. During the war vears the birth rate special reference to the problem of chalk- 
in this country went up considerably and all these board lighting. An examination was made of 
children were found to be clamouring to enter children’s vision under chalkboard conditions 
schools during the period from 1948 onwards. In with a range of illumination levels, which led 
addition, there were movements of population from to the conclusion outlined in this paper. The 
the centres of big cities which led to a demand for colouring of chalkboards was also studied and 
a large number of new schools in semi-rural and limits for chalkboard colours were specified 
suburban areas. on the Munsell scale. 

Some education authorities (that is to say the 
local authorities, because in’ England education ts 
still very largely under the control of local govern 
ment) attempted to meet this demand for new 
schools by using traditional building methods. In 
other areas, particularly that of Ilertfordshire (in 
which county the laboratories of the Building Re 
search Station are situated), a new approach based 
en modern methods of prefabrication was initiated 
Starting a technique from first principles in’ this 
way, the Hertfordshire authorities, under their 
chief architect Mr. C. Astin his deputy 
Mr. F. A. W. Johnson-Marshall (now chief arehi 
tect of the Ministry of Education), were able to 


devote entirely new thought to the way in which a 

school should be designed. Working close co 

operation with their edueation officers they pro 

duced a type of school whieh iv radically different Figure 1. Interior of typical “church” school of mid 
from the typical English “church school” of the nineteenth century design. 
middle nineteenth century (Fig. whieh re 

mained for so long an example of an “ideal” school 

building for general education purposes. These 

new schools place considerable emphasis on the 

child as an individual and so devote considerable 

space to areas for play, for the storing of handi 

craft materials and for the free circulation of chil 

dren between one part of the building and another, 

ina way which would have been thought unbeliey 

able only fifteen vears ago. Fig. 2 shows a view 

of a new school which has been built within half a 

mile of that shown in Fig. 1. It is unfortunate that 

children go first of all at the age of five vears to 

the school with the modern outlook and then after 


te. Horssneen fe with the Department of Scientific and Industria Figure 2. Interior of typical Hertfordshire school built 


Research, Building Research Station. Garston, Watford, Hertford 
shire. England in the post-war era. 
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Figure 3. Acuity distributions of a normal sample of children divided into two age groups for “blackboard” chart. 
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three or four years ino that delightful building 
move to the older school [It is not surprising that 
many of the children make the move with the 
reluctance 

The Building Research Station has kept in vers 
close touch with the Ministry of Edueation and 
the local authorities in all these new ideas on school 
building. The architects have made the fullest use 
of the technical advances for which the Station has 
heen responsible and the Station has had the in 
estimable benefit of seeing its ideas put inte prac 
tice at a much earlier stage than is usually the good 
fortune of a research worker 

The Building Research Station entered the light 
ing side a little late, sinee it has only recently been 
interested ino the problems of artifieial lighting. 
although it has for a long time played a leading 
part in work on natural lighting. Towards the end 
of the war a number of committees were set up 
under the aegis of the Ministry of Works in Eng 
land to undertake the drawing up of reports on 
post-war building. One of these dealt) with the 
lighting of buildings’ and gives special attention 
to the problems of sehool design. The studies in 
corporated in this report drew attention to the 
reed for adequate lighting in sehools and te 
regulations by the Ministry of Education for a 
minimum daylight faetor in schools of 2 per cent 
As the minimum value had previously been 0.9 per 
cent, it will be appreciated that a radical change in 
school design was being called for. Sinee the new 
schools had to be built) to these rewulations, the 
work of the Building Research Station and its asso 
chites Was put inte practice from the commence 
ment of this new school building programme. On 
the artificial lighting side, however, the local au 
thorities found that there was only pre-war work 
to wuide them. Most of this work related to levels 
of humination necessary for school tasks and told 
the school designer very little about how this ilhu 
mination should be provided. School authorities 
therefore took one of two alternative courses: they 
either called in a lighting consultant or a lighting 
contractor and asked him to install artificial light 
ing to an agreed level of illumination (a minimum 
level of 12 footeandles) and left the job entirely 
to him how he did it, or else thes undertook the 
tusk themselves, very often with inadequate knowl 
edge of the principles of artificial lighting and 
heing guided entirely by artistic considerations 

Neither of these alternatives was found to be 
satisfactory. The conventional lighting tradition of 
the contractor was based rather too much on indus 
trial lighting practice to give comfortable lighting 
for school children. On the other hand the artistic 
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architectural approach, while aesthetically satisfac 
tory, rarely gives good lighting 

The chief difficulty was clearly seen to be that ot 
discomfort due to glare. The lighting contractor 


was able to produce without difficulty the necessary 


levels of illumination uniformly over the whole 
classroom but the result was very often uneomtort 
able and was commented on as such by the teachers 

It was at this stage. when the major school build 
ing programme was getting underway in that 
the Building Research Station was asked to under 
take a general investigation inte the lighting of 
schools, both from the artificial and natural light 
ing standpoints, but giving first priority: te the 
artificial Dbehting problem It was deeded to re 
solve the problem exactly as the arehiteets them 
selves had resolved) the school building problem, 
that is. by going right back to fundamentals and 


seeing what could be learned about the particular 


problems of lighting and vision schools The 


work which was undertaken has been reported tr 
the Transactions of the British Hhiminating Ene 
peering Society? and this paper is concerned only 


with the problem of lighting of the chalkboard 


Children's Vision 


Tests were made oon the distribution of visual 
acuity sample of about a hundred children 
reading letters similar to those on a Snellen ehart 
when arranged both in the form of blaek letters on 
a white background, that is the standard Snellen 
chart, and in the form of white letters on a dark 
grey background which is more comparable with 
Llackboard 

The visual conditions of the test were rather 
carefully standardised. The test chart was seen in 
the middle of a large grey backwround which was 
provided to avoid the distracting effects caused by 
harsh brightness contrasts in the immediate sur 
roundings of the ehart. The brightness of the 
room was also controlled to be of the order of, but 
rather less than. the brightness of the chart and its 
mediate Surroundings, because experimental 
work had at that time indicated that these condi 
tions were the most satisfactory for comfortable 
Vision been confirmed by 
Three levels of illu 


mination on the chart and ats surroundings were 


This has subsequent ly 


more extensive experiments 


provided and could be readily selected. These levels 
were approximately 3.0 and 100 footeandles 
The children were selected in batehes and they 
waited in a room adjacent to the test room with 
the blinds partially drawn so that the average 
room brightness equalled that of the test) room 


when the test chart was illuminated to the lowest 
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level 
entering the test room were asked to sit in a chair 


The children came in one by one and on 


provided at a distance of 6 metres from the test 
ehart. A few routine questions were asked while 
their eyes completed any remaining adaptation to 
the general room lehting 

Acuity of each eve separately and of both eves 
together was then measured with the standard 
Snellen chart at the lowest level of illumination 
and was repeated with the “blackboard” chart. The 
Himination was then slowly raised to the second 
level and the same procedure was again gone 
Finally, the aeuity was measured with 


After the tests the 


through 
both eharts at the highest level 
child returned direet to the classroom without the 
opportunity te cliseuss the eXpertinent or its results 
with his friends who were awaiting their turn 
Some considerable care had to be taken in assess 
Those 


who have had clinical experience will realize that 


ing the aenuity of these immature readers 


the assessment of visual acuity by this method is 


not an easy task. For example, an increase in the 
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Figure 4. Proportion of normal sample with acuity better 
than 6/9 or 6/6 at different illumination levels. 
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ilumination level often made little difference to 
the number of letters read on the final line but it 
made a noticeable reduction in the number of mis- 
takes oceurring in the earlier lines. This was espe- 
cially noticeable in the case of younger children. 
The older the children the fewer these early mis- 
takes, while a sample of adults, who were tested 
under similar conditions for comparison purposes, 
were usually found to read without error the line 
on which they first began to have difficulty. 

It was noticeable that at the highest level of illu- 
mination the tendeney of the child to lean forward 
in the chair to strain to see better was very much 
less marked, indicating a greater ease of seeing, 
even if no particular difference in visual acuity. A 
very brief summary of the results for the “black- 
board” chart is shown in Fig. 3. 

Data of this kind have to be interpreted with 
yreat care. [tis possible to plot a relation between 
the average visual acuity and the illumination in 
footeandles. If this is done a curve will be ob- 
tained, familiar to lighting engineers and research 
workers both in the United States and Europe, 
showing a rise in visual acuity as the illumination 
is increased, This relationship does not, however, 
seem to be the whole story. Another way of looking 
at the data is shown in Fig. 4 where the illumina- 
tion in lumens per sq. ft. (footeandles) is plotted 
against the percentage of children in the sample 
who were able to reach a given level of visual 
aenity. 

If the desirable standard for children’s vision is 
taken to be that of normal adult vision, there is 
obviously a good ease to be made out for very high 
iHuminations indeed on the chalkboard. The im- 
provement continues up to LOO) footeandles and 
has not reached a maximum at that level. Conse- 
quently there is no kind of optimum level of illu- 
inination, and the choice must therefore depend on 
the basis of assessment. If a satisfactory level for 
children’s vision is taken to be two-thirds of that 
of normal vision then some clear indication emerges 
that there is a lower limit in the region of 3-10 
footcandles 

Examination of the data in relation to age group 
also gives some interesting results. [t is quite clear 
that the younger children have a poorer visual 
acuity than the older children, It does not neces 
sarily follow that their vision is actually worse 
The observed difference in the way in which the 
small children read their letters seemed to be al- 
most entirely associated with the greater difficulty 
that young and immature intelligences have in in- 
terpreting the glared letters which they see on the 


ehart. An older child or an adult will interpret 
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each letter accurately because it has seen one like it 
before and knows what it is. A younger child 
cannot do this, even though it sees as clearly as the 
older child. It might be argued on this basis that 
younger children need more light on their chalk 
board than older children. This argument could, 
of course, be sustained on the basis of the informa 
tion provided by this test, but it must be remem 
bered that the older children general have 
harder visual tasks than the vounger ones, and a 
study of the edueational as well as the visual fac 
tors would suggest that the same level of illumiuna 


Then should be adequate for both 


Effect of Contrast on 
Visual Acuity and Ease of Reading 


The next stage of the study was to find the effect 
of the contrast of white letters against backgrounds 
of different: reflection factors and to see how the 
visual acuity of children with normal and also with 
indifferent vision would change with the variation 
of ihumination on such chalkboards of ditferent 


contrast 


It was unfortunately not possible to continu 
this work with child subjeets. The investigations 
were extensive and the young observers could not 
be subjected to an experiment of this kind without 
taking them away from their school work for un 
necessarily long periods. Reluctantly therefore the 
work was undertaken on a sample of yvoung adults 
whe had, however, made observations under the 
same conditions as those for which the data of Figs 
Sand 4 were derived. Allowances could therefore 
be made between the readings whieh they gave 
under the laboratory experimental conditions and 
those given by the sample of children 

It is not possible to describe in detail the full 
series of these experiments but they are referred to 
in the earlier publication” Fig. 5 shows a typical 
series of results. The results are interesting in that 
at any given illumination level little improvement 
im visual acuity appears to result from inereasing 
the contrast between the white letters and their 
background beyond a certain eritical value. If the 
contrast is reduced below this value the acuity will 
fall off rapidly. 


chalkboards with white chalk letters corresponding 


The reflection faetors for black 


to these critical contrast values appear to be about 
1) per cent at 100 footeandles, 25 per cent at 3 
footeandles and 6 per cent at O.1 footeandles. The 
acuity achieved with these contrasts is of the same 
order as that achieved with the standard black 


letter on white background Snellen chart 


While the tests were being condueted, the com 
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Figure 5. Average curves showing contrast vs. acuity for 

three levels of illumination, for white letters on dark 

background. Averaged curves for ten subjects with good 

visual acuity and for five subjects with poor visual acuity 
are shown. 


ments and preferences of the observers were noted 
in addition to the measurements of their visual 
acuity. These comments were of some interest, At 
low levels of illumination observers clearly pre 
ferred the charts with white letters on the dark 
vrey or black background from the point of view 
of comfort. At the higher level of ilhimination 
this also appeared to apply except that white on 
Was sometimes preferred to white on black 
because some observers remarked that the latter 
was “glaring.” 

It had been suggested by one or two ophthalmol 
ovists that the effect of lighting level on the visual 
acuity of children with poor vision might be much 
more marked than on that of normal children. I 
had even been suggested that good lighting would 
in Some measure compensate for poor vision. The 
data collected were, therefore, also used to find the 
effect of illumination on the visual acuity of ob 
servers with less than normal vision 

It was found that to some extent observers with 
poor acuity. show a greater improvement wither 
change in illumination level than do observers with 
normal acuity, and in particular that this improve 
ment is still being maintamed at 100 footeandles, 
whereas with normal observers the improvement is 
practically statie beyond 100 footeandles. the 
other hand it was made clear that lighting alone 
cannot bring the visual acuity of those with mod 


erate vision up to that of those with normal vision 
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Ease and Speed of Reading 


The next stage of the study involved a rather 
more subjective type of experiment than that 
hitherto undertaken. In the past, work on the 
visual performanee of observers has been confined 
either to responses of the Snellen chart variety or 
else to studies of the kind which have been sys 
tematised by Weston The present) study was 
directed to a rather different end. It had been 
clear from the previous experiments that there was 
a factor which could be called “ease of reading,” 
Which was associated with the comfort of the sub 
Jeet in undertaking the visual task and not neces- 
sarily with his ability to perform it. Comfortable 
Visual environments would appear te be just as 
or almost as important a school as 
efficent environments 

For this test the reading task consisted of a 
paragraph of about 16) lines with 150) words in 
Times Roman fount. Nine such paragraphs in all 
were photographed on separate charts and enlarged 
to such a size that the height of the letters corre 
sponded to that of the “normal” line on the stand 
ard Snellen chart. Three of the eharts consisted 
of black letters on a white background, three of 
them of white letters on a grey background Cre 
flection factor 15) per cent. corresponding to an 
average black chalkboard) and three of white let 
ters on a black background. One of each type of 
chart was used at each of the three levels of illu 
mination, that is at O12, 3 and 100) footeandles 
Finally the chart used first at O.1 footeandles was 
used again at S000) footeandles 

The experimental proceedure was cdestened te 
eliminate the possibility of the observer learning 


the paragraph and henee influencing his speed ot 


reading. The reading matter on each chart was 
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Figure 6. Effect of illumination on per- 
formance — average speed of reading re- 
ferred to “easily readable” as 100 per cent. 


PARELY 


selected to prevent as fur as possible the same 
degree of difficulty and the same number of words 
Once again great care was taken with the bright 
ness of the surroundings in the test) room The 
observer came into the room and saw the chart at 
the far end of the room and was told to advance 
towards the chart until he could just see the first 
few words of the chart, which had been told to him 
previously. At this distance he could recognise 
these first words because he knew what they were, 
and perhaps he could also see some of the shorter 
words in the rest of the text (which he did not 
know), but he could not attempt to read the whole 
paragraph. This distance was deseribed as. the 
“just seen” criterion 

The observer then approached the chart until he 
was just able to read it through. [It was as much as 
he could do to read the chart and mistakes would 
be made on the more difficult words, but he could 
just about finish the chart before he became too 
tired to read it all. This was called the “barely 
readable” eriterion. The time taken to read the 
chart was noted, 

The observer then advanced until, in his opinion, 
the chart was “reasonably readable.” Here the eri- 
terion was that it was a strain to read, but that 
the words could be seen fairly well. The time of 
reading was again noted. 

Finally the observer walked forward until the 
chart was easy to see, there was no strain involved 
in reading it and any further advance towards it 
would not in his opinion improve the ease of read- 
ing appreciably. This distance was recorded as the 
“easily readable” distance 

Individual characteristics tended to give a wide 
spread of the observations and it was of interest 
that observers who had good visual acuity as given 


by the Snellen test sometimes took a long time over 
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the reading test and vice versa. Some of these in 

dividual characteristics were followed up at a later 

stage. 

suftic iently satisfactory correlation was ob- 
tained between the criteria of ease of reading and 
the performance (expressed in terms of the speed 
of reading to enable the results to be plotted in 
the form of Fig. 6. The conclusions drawn from 
the experiment were: 

(a) For a constant standard of ease of reading, 
equal proportional increases illumination 
from O.1 footeandle to 10 footeandles produce 
equal improvements in visual acuity as assessed 
by the eritical detail of the reading test. Above 
about 10 footeandles rather more than propor- 
tional increases in illumination are necessary. 
This agrees with our knowledge of the rela 
tionship between visual acuity and the illumi 
nation level. 

(b>) For constant size of detail, however, equal 
proportional increases in illumination do not 
produce equal improvements in the ease of 
reading. The more difficult) the task (the 
smaller the detail), the bigger the Increases in 
Hlumination necessary to produce a given im- 
provement performance. The greater the 
desired ease of reading, the greater the illumi- 
nation increase is necessary to achieve it. 

(ce) If the observer is sufficiently near the reading 
task, that is the chalkboard, to be able to make 
an attempt at reading it at a low illumination 
level, then progressive equal proportional in 
creases in illumination produce equal improve 
ments in his performance and in his ease of 
reading. If, however, he cannot see the task at 
low levels of ihumination, very high illumina 
tion levels indeed are necessary to effect a sig- 
nifieant improvement in his performance and 
even then may not enable him to achieve maxi- 
mum performance. Another interpretation of 
this is that if the illumination is low then in- 
erease it. If the illumination is high and the 
task is still not easy to perform then move 


nearer to the task. 


A further factor which emerged from a careful 
study of the individual performances and prefer 
ences of the observers was that it was evident that 
within the range of the observers’ “normal” acuity 
there is a very wide spread in the distances at 
which various degrees of ease of reading result 
For example, three observers whose “Snellen” acui 
ties were the same and were “normal,” found that 
at 1S feet from the chart, their degree of ease of 
reading was quite different. One of the observers 


found the degree of reading to be reasonable 
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TABLE I.--Some Measurements of Factors Governing 
Visual Tasks in Schools. 


Range Average 


Reflection Factor of Chalkboard 7 Sh percent 16 per cent 
Reflection Factor of White Chalk Letters. 42.60 per cent 7 per cent 


of letters on chalkboard 


ise 
Printed capitals ems 7 oms 
Printed small 223.5 ems oem 
Seript small 1.7-2.3 2.1 
Numbers 133.0 

Size of letters on Wall Charts (Small 45 


Whereas the other two considered it to be barely 
readable. This difference is) probably associated 
with psychological difficulties in the interpretation 
of reading matter, Similar differences between 
other individuals show that it is of the utmost im 
portance to take care in relating the Snellen acuity 
of a child to his reading performance in class, The 
Snellen test must not on any account be taken as a 
measure of his ability to read intelligible matter. 


Analysis of Visual Chalkboard Tasks 

An analysis was made of visual tasks in schools 
by Medieal Research Council investigators under 
the direction of Mr. C. Weston. Table shows 
an analysis of some of the measurements which 
were made. 

Colour and Contrast 
Preferences for Chalkboards 

In addition to the performance and acuity data 
which have been referred to briefly above, a num 
ber of experiments were undertaken to find out 
bow the colour and contrast characteristics of the 
chalkboard influence preference. 

The first stage was to investigate the preferences 
expressed by observers when asked for their com 
ments on the use of white on black, white on grey 
or black on white. At low levels of illumination 
(0.1 footeandle) the white on black chart was pre 
ferred by 6 per cent of the observers and the white 
on grey chart by 300 per cent. Only one observer 
preferred the black on white chart at this level, 
the other observers firmly objecting to it. At 3 
footeandles the same order of preference was found 
but with much less bias against the black on white 
chart. At 100 footeandles, 50 per cent of the ob 
servers preferred the black on white chart and at 
3000) footeandles the white on black chart) was 
definitely not preferred. Most of the preferences 
for the white on black chart came from those ob 
servers who needed to approach closest for a given 
performance 

The next stage was to investigate the use of 
coloured chalkboards. Practical considerations, 
chiefly of expense, rule out the possibility of 


coloured chalk being used to any great extent in 


Visual Requirements for Chalkboard Lighting Hopkinson 


: 
2.2 
@ 
# 


ovr 


% 
4 
is) 
oO 
0 
THIS COLOUR NOT 
INVESTIGATED ( PURPLE ) 
oO 
Me 
4 9 
o 
® 
£ 
> 890. 


80! 


Figure 7. Coloured chalkboard preferences with white 
chalk letters. Horizontal sections of the Munsell Solid at 
value 5 (p 25 per cent) showing positions of the 15 
selected experimental chart hues and chromas, and loci 
of preferred and maximum chromas chosen by the 20 
Munsell hues are written round a circle of 
high chroma. Chroma numbers are written in the colour 
sample boxes: selected chart hues are cross-hatched in 
broken line boxes (chart numbers have been written 
alongside the corresponding positions). Circles represent 
the position of average amount of chroma considered 
preferable or maximum permissible by the 20 observers. 
Points obtained from the averages have been joined to 
illustrate the loci of “good” and “just acceptable” around 
the colour circle. 


observers. 


The study was therefore confined 
chalkboards 


colour in 


sehools 


te the use of coloured with white 


The inereasing use of English 
classrooms as an essential feature of their design 
consideration of the use of 


demanded serious 


coloured chalkboards beeause, unless careful studs 
was given to the problem, it was likely that school 
architects might be tempted to use colours for 
vhalkboards whieh were visually unsuitable 

The studies previously reported above show that 
the blackness of a black chalkboard is not a vers 
factor, Provided the teacher uses good 
solid white ehalk letters the reflection factor of a 
black chalkboard can be quite high Cup te 29 per 
vent see Fig. 5 In facet, a consideration of all 
the evidence suggests that a dark grey of reflection 
factor about 15 per cent gives the best visual per 
formance and the greatest comfort. The exact 
value is not at all eritieal, but if the refleetion 
factor is above 20 per cent, that is above that of 


grey, visual performance does fall off This 
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assumes that the board is lighted to at least 10 
footeandles. 
If brightness contrast alone determined visual 
performance and comfort very considerable free- 
dom in the choice of colour in the chalkboard would 
be possible, Unfortunately there are “clashes” 
between white letters and the coloured background 
When the refleetion factor of the background is as 
high as 25 per cent, whieh do not occur with the 
vrey background. The precise physiological reason 
tor these clashes is not fully understood 

Fifteen small chalkboards with identical white 
printed sentences on each were used as test charts 
Their background colours comprised five different 
hues with three different degrees of colourfulness 
and all fifteen charts had approximately the same 
lightness. These charts were displayed on a wall 
uniformly lit by daylight to an illumination of the 
order of 30 footeandles. The charts were displayed 
both random sequence and also arranged in 
groups of the same colour. They 


#yainst a neutral buff shade (Munsell 2.5Y 8/3 


were ail seen 
Twenty observers were asked to place them im 
order of preference from the point of view of the 
presence or absence of dazzle or color clash. The 
results were subsequently analysed statistically ana 
Fig. 7 was prepared from the results. 


The results suggested the following rules 


Highly eolourful ehalkbourds must be avoided: other 
Wise serious dazzle will result 
The maximum tolerable degree of colourfulness is about 
halfway between neutral grey and the maximum colour 
fulness which is possible. 
The preferred degree of colourfulness is about halfwas 
between geutral grey and the maximum tolerable eolour 

}) One is much more likely to overstep the mark using 

colours in the red, orange, vellow and greenish vellow 

ranges than in the green or blue ranges, 

Within these limitations, ehalkbourds of a eolour suffi 


ciently positive to provide a natural foeus of attention 


ean oenusily be selected 
Conclusions 


This work gives a fairly positive indication of 
What should or should not be done for the best 
visual use of a chalkboard. [t is clear that the light 
ing engineer ean only deal with a small part of the 
problem. The major decisions lie with the school 
designers and with the teachers who use the chalk 

Perhaps the erux of the matter is illustrated in 
hig. 6. This figure shows how very much more ean 
be done by keeping the children within a reason 
able distance of the chalkboard as compared with 
adding illumination to it. Equally it shows what 


can be done if the teacher will only write larger 
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For example, consider a child who is 14 feet from 
the chalkboard. With the test chart which was 
provided for the experiment the degree of ease of 
reading is called here “reasonably readable.” In 


order to make the reading matter “easily readable” 


the illumination would have to be raised consider- 
ably. For example, the figure shows that “reason- 
ably readable” at 14 feet corresponds to about 5 
footeandles. To make the same reading matter 
“easily readable” would require S00) footeandles 
Yet the same result ean be achieved by moving in 
trom 14 feet to 11 feet from the chalkboard. Simi 
lar figures can be taken from other parts of the 
diagram. Very roughly, a 30 times inerease in illu 
mination corresponds to an approach of about a 
vard nearer to the chalkboard or to an equivalent 
increase in the size of the lettering on the chalk- 
board. This should give new thought to both school 
designers and teachers. [t is evident that there is 
a limit to what ean be done by the designer and the 
teacher and it is at this point that the lighting engi- 
neer can lend his help. 

On the basis of these studies the Building Re 
search Station recommended to the Ministry or 
Edueation that no chalkboard should be lighted to 
a level of iHumination, whether by natural or arti- 
ficial lighting, less than 10 footeandles. This value 
of course is the absolute minimum which can be 
tolerated.* 

In practice the greatest attention is being given 
to two main items. First, the provision of suffi 
cient Hhimination on the chalkboard to make vision 
easy and comfortable and, second, the choice of 
colour and reflection factor for the chalkboard and 
its surroundings to make the chalkboard the nat- 
ural foeus of attention for the child. By so doing 
the child’s gaze will automatically wander towards 
the chalkboard rather than, as so often happens, 
towards the dullest and least interesting (and 
therefore the most repellent) part of the class 
rooms. 

All living organisms, children included. possess 
a phototropic mechanism. This mechanism auto 
matically draws their attention to the brightest 
or the most colourful thing in the field of view 
Children cannot be blamed if their gaze wanders 
away from a dull and uninteresting chalkboard, 
however vital for their edueation the material 
written on it may be. The lighting engineer and 
the architect together can, by the choice of a suit 
able colour for the chalkboard in relation to. its 
surroundings and the provision of sufficient light 


on the ehalkboard, produce a satisfactory visual 


The American Standard Practice for Scheel Lighting recommends 
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focus which also gives good visual performance and 
visual comfort. 

Recent studies on the effect of “contrast grading” 
on visual comfort during the performance of a 
visual task have suggested some ways in) which 
these ends can be achieved.! Present practice in 
modern English schools provides a general illumi 
nation in the classroom of the order of 15. foot 
candles with between two and three times this 
amount on the chalkboard. The reflection factor of 
the chalkboard is maintained in the range between 
10 and 20 per cent when the chalkboard is new, 
allowing for a certain suffusion of chalk dust dur 
ing use which raises its reflection factor to between 
lo and 25 per cent. Colour values are chosen from 
Fig. 7 to be as nearly as possible on the preferable 
range, consistent with the rest of the colour scheme 
in the classroom. The surroundings to the chalk 
board are of high reflection factor, the phototropic 
effect) being achieved by a greater colourfulness 
(higher chroma) and by the higher illumination on 
the chalkboard enhancing the subjective contrast 
between the white letters and their background, 

The considerable amount of experimental data 
whieh has been briefly discussed above, together 
with extensive studies on the problem of glare dis 
comfort: and of contrast grading relation. to 
visual comfort, are only recently being put inte 
practice in’ English schools. Thanks to the active 
co-operation of the school designers, especially the 
group under the chief architect at the Ministry of 
Education, these results and the conclusions drawn 
from them are, however, being put inte practice 
much more rapidly than would normally be hoped 
for. In the realization of these ideas, compromises 
inevitably result and mistakes are naturally made 


It is clear, however, from the results of sehools 


already in operation that the principles are sound 


and are viving rise to a good architectural tradi 
tion. 

The actual experimental work referred to in this 
paper was undertaken by a great many people, 
colleagues of the author and of the architectural 
development groups of the Ministry of Edueation 
and various loeal authorities in’ England. The 
author gratefully acknowledges his indebtedness to 
all these colleagues. The paper is published by 


permission of the Director of Building Research 
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Relighting—to Standard Practice 


Relighting older schoolrooms to meet present-day recom- 
mendations is a problem being faced — and solved — in 
such insiallations as are shown on this and facing page. 
In many instances, community cooperation, in which busi- 
nessmen’'s clubs, parents or the students themselves con- 
tribute to the program, may be the answer to the problem. 


Typical of the relighting installations be 
ing made in Pittsburg, Kansas, is this 
sixth-grade classroom. A level of 70 ft-c 
is provided from three continuous runs of 
semi-direct 8-foot slimline units, with two 
Ti2 standard cool white lamps. The outer 
row of four units and the center row of 
three are surface mounted on the 9%-foot 
ceiling. The inner row of four units is 
suspended on 36-inch stems from the 
sloping section of the ceiling. The rows 
are spaced on 8-foot centers. Decorations 
and finishes were planned for adequate 
reflectance and low brightness. Installa- 
tion was designed by Carl Liebig, Kansas 
Gas and Electric Co. 


Complete modernization of this classroom 
in Washington School, Greenville, Pa., was 
sponsored by the local Lions Club. Twenty 
fluorescent luminaires, with 40 per cent 
upward light, were installed in four rows 
one foot from the ceiling, and provide an 
average of 60 ft-c maintained. The room 
was completely repainted; with white 
ceiling and pastel green walls; furniture 
was finished in natura] wood tone. Note 
the ivory colored crayon board. Photo end 
data courtesy of P. G. Dingledy, Pennsy! 
vania Power Co., New Castle, Pa. Insta) 
lation designed by 8. F. Beil, of the com 
pany'’s Greenville Division. 
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This room, at the Highland School, New Castle, Pa., serves both as a classroom and a 
library. Formerly lighted by five enclosing globes with 300-watt lamps, the room now has 
a maintained illumination of 55 ft-c from three rows of three 8-ft 4-lamp slimline lumi- 
naires suspended three feet from the ceiling. The ceiling was repainted a flat white, 
the walls pastel peach, and dado and trim a light gray. Installation was designed by L. E. 
Spears, New Castle Division, Pennsylvania Power Co.; photo and data courtesy of P. G. 
Dingledy of the same company. 


This corridor in Liberty High School, 
Bethlehem, Pa., doubles as an art galiery. 
Seventy units of single row 40-watt strip 
with asymmetric Alzak reflectors give an 
average illumination of 75 ft-c on the 
pictures and 20 ft-c at the center of the 
corridor. The equipment was a gift from 
the 1952 graduating class. Photo and data 
submitted by Paul Hildebrand, Pennsyl 
vania Power and Light Co. 


Two rows of 8-foot 2-lamp fluorescent 
luminaires, mounted at 10 ft on 10-ft 
spacings, provide 48 ft-c in this classroom 
at Mount View School, Omaha, Neb. 
Fenestration is controlled by double dif 
fusers of muslin stretched on a light wood 
frame and mounted on the windows at an 
angle of approximately 45 degrees. (The 
diffusers were made by the students’ 
fathers.) This has the effect of directing 
the afternoon sunlight toward the white 
ceiling. Walls are light green, and blonde 
furniture is used. Photo and data courtesy 
of E. B. McArdle, Omaha Public Power 
District, Omaha, Neb. 
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Fundamentals of 
Lighting Maintenance 


N THE BASIS of fundamentals of good eco 

nomics alone, this article could very easily 

be summed up in three words “Keep It 
Clean.” Much has been published of the strides 
Which have been made in the techniques of good 
livhting; the ways in which the student environ 
ment can be changed to make a healthier, better 
place in whieh to learn, In other articles in’ this 
issue, the reader has glimpsed the progress whieh 
the electrical industry has made to provide the 
thost economic and best see re conditions for 
ing eves. In dollars and cents there is a consider 
able necessary investment not only in the lighting 
equipment and wiring, but also in the finish of 
rooms, Windows which provide natural lighting, 


furniture in’ the elassroom, and ino many other 
parts of a school which vo into the make-up of the 
visual environment. seems reasonable that this 
investment should be protected It seems more to 
the point that those growing eves should be pro- 
tected along with the investment. 

An analysis of the potential waste of money 
which can oecur with poor maintenance may be of 
interest. Let us take as an example a typical school- 
room Which was constructed to provide minimum 
recommended 


Standards Association 


that is SO footeandles at the work 


American 
lighting levels 
ing plane and correct brightness relationships 
between the luminaires and the various ‘reflecting 
surfaces in the schoolroom. Further than this it is 
supposed that the initial cost of the lighting equip 
ment is a dominant factor in the room design. Let 
us suppose that six of the popular concentric ring 
TO-watt silver bowl lamp luminaires were used 
and 32 footeandles were obtained initially. 

If the 
would be expected that at 750 hours life the deliv 
ered footeandles would fall to about 75 per cent of 
If this in 


stallation were designed to deliver A.SJA. mini 


maintenance is exeeptionally wood, it 


the original value, or 24 footeandles. 
mums of 30 footeandles at that point, eight. fix 
tures would have to be provided to deliver the 
desired illumination 

Suppose there were average maintenance, At 
750 hours life the delivered footeandles would fall 


Sylvania Electric Products [nm Salem, Mase 
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to about 60 per cent of the initial or 1s footeandles 
and ten luminaires would have to be provided te 
maintain the desired minimums. 

Suppose the school board had never heard of 
“Keep it Clean” and the maimtenance was very 
poor —the custodian just replaced lamps. The 
lighting level could well fall to 15 footeandles or 
less and 12 or more fixtures would be required to 
keep the lighting within the JA. minimum of 
30) footeandles 

It is apparent then that the custodian can be a 
reducing the school’s 


Addi- 


tional factors should also be considered, because 


very important faetor in 


initial costs, for whatever system is’ used. 


poor maintenance can add to the cost of operation, 


1. Increased capital expense to be written off, 
Increased energy expense for operation of the additional 


fixtures. 

S. Inereased lamp renewal expense beeause additional fix 
tures are required, 

Increased maintenance expense beenuse more fixtures 


have to be cleaned, 


If maintenance is very poor, it is easily conceiv- 
ble that the foregoing additional costs may over 
shadow the initial costs of the lighting. Thus it can 
be seen that planned maintenance, rigorously ad- 
hered to, is the least expensive way to sustain any 
lighting level when both initial cost and operating 
costs are considered, 

Now, planned maintenance doesn’t just mean 
that the custodian replaces lamps when they fail 
Loss of light results from the natural depreciation 
of lamps as they grow older, from the accumulation 
of dust and dirt on reflecting or transmitting sur- 
faces of the luminaires, windows, walls, ceilings 
and other surfaces. So, planned maintenance also 
means cleaning. Grimy windows, glass bloek con- 
trols and window shielding controls all reduce ad- 
mitted “free” lighting to the classroom. Soiled 
ceilings, walls, dirty dark floors and desks absorb 
light. Dusty chalkboards reduce the maximum con 
trast obtainable by good maintenance for optimum 


When well 


factors all contribute not only to the extension of 


seeing conditions, maintained, these 
the economic life of the school structure, but also to 
reduced operating costs and to a healthier, more 


productive environment for the students. [f the 
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lighting losses mount through inadequate mainte 
nanee, the students do not have optimum seeing 
conditions, the building value depreciates, but the 
cost of the illumination remains unchanged 

It all adds up to one answer only Proper Ade 
quate Maintenance Must Be Provided. And how is 
that done? A general maintenance schedule should 
be setup. This schedule will vary according to the 
location of the school plant. Schools are built not 
only in the residential areas of cities, but also in 
the industrial areas. The atmospheric conditions 
in the industrial areas are a great deal dustier, 
vrimier and oilier than in the residential areas. It 
is logical to assume that maintenance will be re 
quired more frequently ino the industrial areas 
Therefore, from experience, a seeing maintenance 
schedule should be evolved. The dirt accumulation 
rate of the locality can be established by a series of 
simple tests made either by the custodian, a dele 
vated school authority, an interested lighting equip 
ment manufacturer, or by a loeal public utility 
If light meter readings are taken at stated periods, 
and the usual maintenance schedule for that par 
ticular school is adhered to for a period of a year 
er two. an indication should be obtained of the 
best operating schedule for good maintenance for 
that particular sehool, under its operating condi 
tions. Periodie cheeks should also be made of the 
reflectivity of the finishes in the school rooms and 
these should be washed or repainted when the re 
fleetivity drops by a maximum of 400 per cent 
Windows and elass block fenestration should be 
washed regularly, for losses of as high as 50) per 
cent in light transmission through clear glass ina 
vertical plane in’ a six-month period have been 
observed. Surfaces of all exterior and interior 
shielding controls should be checked periodically 
and they should be washed or refinished at planned 
intervals. These tests and sehedules should be set 
by the local authorities dependent upon how much 
light. and investment they feel they can 
afford to throw away. Good maintenance is good 
insurance. 

Such a program might be set up with the follow 


ing factors keved to the school operating vear. 


September Make visual inspection check footeandles 
October Make visual inspeetion wash windows, 
November Make visual) inspection. 

December Make visual inspeetion check footeandles, 


clean fixtures and relamp tagged lamps 750 


hours old, check footeandl s, wash windows 


January Make visual inspeetion. 

February Make visual inspeetion wash windows 

Mareh Make visual inspeetion cheek footeandles 

April Make visual inspection check footeandles, 
clean fixtures and relamp tagged lamps 750 
hours old, cheek deeorntion, wash win 
dows, 
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Muy Make visual inspeetion, 

Make visual inspeetion check footeandles. 

July August Clean fixtures and relamp, cheek  retleetion 
factor of deeoration, walls, ceiling and 
floors, and wash or repaint, if they leave 
depreciated, Wash windows outside and 
inside and all light eontrol devices, cheek 


footenndles 


Chalkboards should be cleaned regularly, te 
waintain maximum contrast. Floors should be 
cleaned regularly by methods whieh will keep re 
flectivity high, 

Having established the need for good mainte 
nanee and a schedule by which it ean be done, how 
does one go about doing it?) That varies according 
to the locality, the size of the school system, the 
type of building involved, and the type of lighting 
equipment used. Generally, it involves the use of a 
cleansing agent and water, The “soapless soaps,” 
or detergents offer one of the quickest and easiest 
Ways to provide economical maintenance. The new 
non-rinsing materials will do the job efficiently and 
well for both the lighting equipment and the room 
interior and exterior surfaces. The School Pur 
chasing Authority should consider ease of mainte- 
nance in purchase specifications. The initial cost is 
not always the lowest cost. Reflecting surfaces 
vlass, metal, plastic and porcelain should stand up 
through many years’ use and maintenance without 
undue failure. Any painted surfaces on lighting 
fixtures should be applied to bonderized rust 
resistant metal surface and be finished with high 
temperature baked enamel, which will take varia 
tions in heating and cooling and strong detergent 
solutions over the years without vellowing, crazing, 
blistering or failing in other ways. Quite often the 
“lowest cost” equipment will not stand up under 
maintenance of the sort it must have in school use 

For particular applications of light) sources 
there is a whole gamut of maintenance techniques 
and problems which are too involved to go inte 


here. Only general rules can be given: 


Blackened lamps should he discarded in in 
candescent applications, they show that the end 
of the lamp life is near. In fluorescent applica 
tion, they show either that lamp life end is near 
or that there is a possibility of trouble in’ the 
operating system, 

2. Each light source represents a contribution to 
the total light delivered in a room. With inean 
descent lighting this contribution per lamp is 
venerally a large percentage of the total. With 
fluorescent lighting the contribution is smaller, 
but nevertheless as important. Therefore, failed 
lamps should be replaced 


Establish a lamp group replacement program 


Wee 
3 
oor 
. 


based on the actual hours use of the lighting 
equipment. In a large sehool plant, a group 
replacement program for the lamps, if fluores 
cent, can be set up at between 4000) to 
With fluorescent 


DS per cent lamp failures can be 


hours burning time lamps 


today about 
expected at SOOO hours in a large sehool instal 
lation. At 7500 hours possibly 50 per cent of 
the lamps will have failed. With incandescent 
lamps the S00.) 750-, 100-watt lamps have a 
rated average life of 1000 hours and generally 
will fail at about that time. So a group replace 
ment program may be feasible there, too. As 
lamps grow older they give less and less light 
therefore 
their life can be discarded because the useful 

The cost of returning to the fixture to 


lamps which have burned well into 


delivered obtained from old lamps is 


smaller 


replace the lamp is high in relation to the valu 
of the remaining life in the lamp. 


As previously pointed out, it pays to get the 


best in reflector finishes. It also pays to get the 
best in lamps, auxiliary equipment and starters. 
With starter type fluorescent equipment it always 
pays to get cut-out type starters. If there is any 
doubt as to the quality of the equipment, generally 
the local utility can help resolve the question 
When this lighting-seeing combination has been 
installed, what will the resuts be? 
1. Visual tasks made easier 


Greater visibility at chalkbourds, 
Brighter, more cheerful room atmosphere 
j. Greater attention by the pupils 

fetter morale and higher teacher eficienes 


6 More light for the monev invested in the sehool plant 
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“Beams of Light’’ from Luminous Panels 


A “custom built" appearance with standard equipment 
is a feature of this installation in the Perkins & Will 
School, Barrington, Illinois. The architect (J. 8. Van 
Bergen of Chicago) wanted “beams of light" with a built 
in appearance — and low cost. The unit was designed by 
C. T. Masterson and Leon Segil, to satisfy the architect's 
aesthetic requirements and to provide quality lighting, 
plus the additional element of sound absorption. The 
units are 32 feet long, each using seven two-lamp 40-watt 
fluorescent luminaires in continuous rows, shielded with 


strips of high transmission plastic and with metal acous- 
tical baffles used as side beams. The architect was a bit 
unhappy with the unlighted plastic at the end of his 
“beams of light” and wished he had known to design the 
room long enough for another standard fixture; seven 4-ft 
(actually 4 ft \,inch) being the maximum he had room 
for, just missing the room's full width. Lighting level 
is 50 ft-c maintained, with excellent comfort. Photo is 
courtesy of Luminous Ceilings, Inc., Chicago. 
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Pre-Testing 
School Design 


OW WILL a school design work in practice? 

Will the daylighting level be adequate?) The 

distribution good?) Brightness ratios within 
recommended limits?) For good daylighting with 
lowest practical cost, should the ceiling height be 
& feet, 10 feet, 12 feet? 

Questions such as these — on daylighting, ven- 
tilation, and later, sound. are being answered by 
actual test of scale niodels. at the Texas Engineer 
ing Experiment Station, Texas Agricultural and 
Mechanical College, College Station, Texas. The 
tests predetermine natural lighting and natural 
ventilation performance of proposed buildings and 
enable comparison of various architectural shapes 
Measurements taken in full-scale test schools would 
seem to bear out the validity of the testing methods 

Director of the program is William W. Caudill, 
formerly an architecture professor at Texas A and 
M, whose own need for correlated data on elements 
contributing to environment (for his book Spacer 
for Education) led to its formation. Prior to these 


studies, published data covered only particular 


fields of study for daylighting, ventilation or 


sound, without relation one to the other in design 
construction. Now engaged in this program, in ad 
dition to Dr. Caudill, are Arthur W. Melloh, Vice 
Director of Texas Engineering Experiment Sta- 
tion, Dr. E. E. Vezey, research physicist, Bob 
Reed, architect in charge of illumination design, 
and Dr. E. G. Smith, in charge of ventilation 


stuclies 


Testing Methods 


Lighting surveys of existing buildings, it) was 
felt, supply few bases for comparison, Sky condi 
tions vary widely. So do landscaping conditions 
Similarly, full-scale experimental rooms are subject 
to the extreme variables of available daylight, one 
day to the next, making adequate comparisons a 
slow proposition. Simpler methods of measuring 
performance of architectural shapes were investi 
vated by the Texas researchers. The method they 
found most efficient and valid, however, was the 
exposure of seale models to test conditions. Day 
lighting performance for a given design is mea 
sured ina ten-foot “artifical sky” (Fig. 1). Care 
ful investigation and trial determined the most 
suitable size of model, and construction details of 
the lighting hemisphere. Details of these investi 
vations as well as results on specific tests have been 
documented in reports issued by the Texas Envi 
neering Experiment Station’?! With such 
methods, they have been able to test, relatively 
quickly, the effect of overhangs of different widths, 
predetermine performance of various designs, and 


make comparisons of numerous conditions. Light 


ing performance tests are rated for adequacy of 


Hlumination levels (300 footeandles being consid. 
ered minimum), distribution of the illumination 
throughout the room, and quality as expressed by 
brightness ratios (10:1 considered) minimum 


To obtain fundamental answers on another major 


element, ventilation, smoke tests (using titanium 


Figure 1. Ten-foot “artificial sky” in ihe a \ 
which daylighting performance for | fms | 
scale models of given designs was | > } 
| SECTION OF 
l (INSTRUMENT TABLE 10 FOOT 


JUNE 1953 Pro-Te sting Nehool [he 


> 
- 
ys : 
‘ 
i/ ) \\ 
\ 
» 


Air flow through a classroom is shown by 
means of a 2-foot model in the Wind Lab. When natural 
air flow used to ventilate the classroom in cold 
weather, it is good to have the air flowing toward the 
ceiling in order to mix with the warm air at the ceiling 
and to avoid creating direct drafts on the students. 


Figure 2 


1s 


tetrachloride to form a visible pattern of air move 


ment) low-velocity wind tunnel permit) the 


flow with models of vari 


Schedule lor 


observanee of natural ai 


> lor 
ous design (Figs. 2 and 3 similar 


testing, though not vet set up. is) the additional 


element of sound 
Basie recommendations for design, in relation to 
the elements of daylighting and ventilation, are 


ineluded in the published reports of the prowran 


Function of the Program 


test 


Texas 


prorat 


at Knvineering Experiment Station has a 


theres 


1 Fundamental research on boilding design as it affeets 
light, ventilation and sound 
Tu luet produet studies for industry, to add te the 
knowledge regarding these elements 
toed pre testing, with arehiteets submit 


For a lone time engineers, architects and educa 


Figure 3. But when natural air flow is used to ventilate 
classrooms in hot weather, the air should flow directly 
through the living zone of the room and on the students. 
For maximum cooling effect of air movement in hot 
weather, according to the Experiment Station's reports, 
movement of air around, not above, the students’ level is 
necessary. 


tors have wanted answers to such simple but funda 


low high should a ceiling be 


questions as: 


to maintain adequate ilimmination? What is the 
effect of variation in overhang on natural lighting 
and ventilation? Can better natural lighting be 


obtained a classroom by sloping the ceiling’ 


Where should windows be located for most effective 
ventilation? What inlet and outlet most 
efficient? Studies the of 
classrooms as related to natural lighting and nat 


is 


size 


dealing with geometry 


ural ventilation have provided answers.* 
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Habits Do 


The lighting industry has had an tofluenee 
on schoolroom design whieh reaches consider 
ably bevond the lighting fixtures themselves 
Through 


fixture engineers, salesmen, 


LES. committees, lecturers, lamp 


ane and others, 


the use of light-colored paints and floor cover 
mes has beeome wide spread 

One of the most striking examples involves 
In 145. and earlier, if a 


elasst dlesks 


Change 


superintendent wanted light-colored 
to be 


order and at an additional price. 


school 


had purchased on special 


desks, thes 


By 19950, the reversal of usage was so com 


plete that if a school system now wants darh 
desks, they be 
order and at an additional price 

WILLARD ALLIEN 
(Reprinted from the Sylvania Lighting News.) 


niust purchased on special 
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A School Built To 
Pre-Tested Design 


By ROBERT MacKINNON, JR. 


HE DECISION to use a form of ground 
reflected daylighting for the new wing pro 
posed for the Darien Junior High School, 
Darien, Connecticut followed as a result of the 
architect's attempt to bridge the dollar gap between 
the cost of building good bi-lateral daylighting and 
the available construction budyet 
Before dealing with the manner in which the 
quality of the natural light was to be underwritten, 
it was first necessary to determine in what way 
daylight was to be brought into the classroom. A 
series of surveys, based on quantities of materials 
required, showed us that a low-flat-roofed section 
could be built for relatively less cost than any of 
the standard monitor roofed or side-and-top lighted 
systems currently in general use. The design we 
State Education De 


partment requirements, however, were such that a 


proposed is shown in Fiv. 1. 


ceiling height of hardly more than one-third the 
width of the classroom would be acceptable only if 
evidence could) be furnished to show that this 
comparatively low ceiling could provide adequate 


daylight through a deep classroom. 


A radical design for low cost bi-lateral school 
construction was proposed by this architect. 
To predetermine daylighting performance and 
effectiveness of sky glare control devices, 
scale models were pre-tested at the Texas 
Engineering Experiment Station. 


This evidence was obtained through the facilities 
and kind cooperation of the Texas Engineering 
Experiment Station (a part of the Texas A. & M. 
College system). Meter readings obtained by Wil 
liam W. Caudill there on a seale model of the pro 
posed section, showed that) while an adequate 
amount of daylight was fairly evenly distributed 
throughout the space, brightness contrasts would 
be present between work surface and daylight 
source without some form of control of sky bright 
Hess 

The following possible methods of controlling 
the quality of the lighting were then considered ; 
a) Venetian blinds, with their problems of main 
tenance, were rejected because field trips to exist 


ing installations pointed up two major faults 


1, It was found that rooms with the same exposure 


(ue, Same sun and sky glare problems) had blinds 


foe setoin varving angles; therefore not consistently 
satisfving the end 
28 
Figure 1. Cross-section showing lines of sight and light Matcha. Glan & Share. Archies, 
entering classroom. \ York, N.Y 
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that even if the teachers were 


ipl irent 


interested in keeping the blinds in the eorreet ad 


justment, it is deubtful whether, at the 


differenes 


esent 


time, thers imderstand the 


veen sun control and sky glare 


block while the material 


has the advantage of independence of human con 


b) Direetional 


trol, it was felt that the possible lower cost of clear 
shield 


worthwhile, especially 


vlass plus some other form of sky would 
make if 


would, at the same time, be possible to preserve a 


further seareh it 


vreater appearance of openness to the outdoors 


¢) Fabries, paper, plastic tests of these mate 
rials gave wood results in cutting down glare with 
out seriously lowering room intensities, but only 
in the absence of direct sunlight, thus limiting the 


usefulness of these materials to northern exposures 
Natural 
ele riled out 


features trees, deliberate planting, 
because of the length of time it 
takes to grow a sky shield in the right place 

(e) Stamped metal sheets had 
reducing characteristics, but failed 
lieht to the ceilings 


louvers 


samples tested 
admirable ehare 
to suffierent 

f) Exterior readings on the seale model 
showed that pre ntly fixed louvers could be ex 
peeted to direet ground light to the ceiling eventy, 
vielkling fan 


intensities, exeellent distribution, and 


a very satisfying low level of contrast between 
brightness of work surface and brightness of the 
source of daylight at normal viewing angles. An 


other advantage of these louvers is that they serve 
as an ideal method of sun control 
th 


The actual solar 


radiation ps ected) before it iw allowed te 


the 


are used 


trate vlass, as is the case when venetian blinds 


This method was thereupon adopted, and 


the lower ceiling height was approved by the State 


authorities 
None of the 


protection from ground gvlare, 


methods outlined above will 


but 


vive 


lawn and trees 
No field 


measurements for the effect of snow have vet been 


seem to minimize this problem at Darien 


made there, but two conditions occur which prob- 


ably help to alleviate this problem in- 
of 


vreater ground reflection, and the east-west orien- 


vreater 


creased overall) room brightmess result 


as oa 


tation of the classrooms, which, during the months 


of most likely snowfall, benefit from the sun’s lim- 


ited path in the south to the extent of avoiding 


incident reflection during school hours 


Reaction to the use of louvers in this school has 


been favorable on the whole, tempered with some 
the of the 


It has been accepted with apparent en 


quiet) reservations on part of a few 


teachers 


thusiasin by the students, who compared the ab 
sence of glare in their new classrooms with the 
livhting performance of the classrooms in the old 


building 


The present readings® have been taken in a room 


Where there has been a slight modification to the 
of the 


corridor louvers at the exterior elass corridor wall. 


original installation consisting relocating 


As the reading shows, this change has improved an 


already good lighting condition 


the American Standard Practice for 


“To establish eriteria of good Ulhiumination for the euidanee of architects, 


enuineers, school people, and others interested tn the conservation of 


children’s vision and in the efficienes 


both natural and artificial lighting 


sehool visual tasks 
ninating Kneineering Society, TS60 


Prices upon request 


ASPSL, the “Standard Practice”’ 


The ASPSL, referred to so frequently in the papers in this issue, is 


Approved in 1947 as an American Standard, this 
SO-page illustrated book (6.x format) is available from the 


School Livhtine,. whose Purpose ds 


of pupils and teachers.” Tt covers 


for all 


recommendations types of 


Broadway, New York 25. 
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Daylighting Performance of a 
Pre-Tested School Design 


HE daylighting objective of all designs is to 
utilize daylight to produce (a) as even a level 
of illumination across and throughout the 
room as possible, and (b) brightnesses throughout 
the field of view which are both comfortable and 
conducive to maximum visual performance. For 
years architects and engineers have thought) pri 
marily in terms of getting the daylight as efficient 
ly and as uniformly inte the room as possible 
through window proportions, but have left) the 
brightness relationships to be considered only as a 
last resort by pros iding shades or blinds to cut out 
the offending brightness areas (reducing the light 
as well). Hand adjustable devices have left some 
thing to be desired because of the inadequacy of 
human follow-through. Practical experience and 
laboratory studies have united to demonstrate that 
present-day designers must place equal emphasis 
on the quality of illumination as well as quantity. 

In the design of the Darien Junior High School 
fenestration, the architects’ aim in control was not 
only the usual one of eliminating direet sunlight, 
but also to reduce sky glare, Louvers were pro 
posed on both exposures to eliminate direet sun 
light and cut down the average brightness of the 
vlass area as seen from the interior. Scale models 
of the proposed design were pre tested at the Texas 
Engineering Experiment Station. Evidence indi- 
cated the design’s feasibility and at the same time 
suggested further modifications. Last year the 
school was built in Darien, Connecticut, to the final 
design specifications. In April 1953, measurements 
were taken in a typical classroom of the sehool, on 
both sunny days and on a dark day. 


At THOR Technical Direetor IMluminating Engineering Seriety 


New York, N.Y 


TABLE I. 


Between white paper and desk top 

Between chalkboard and adjacent tackboard 
Between paper on desk and floor 

Between chalkboard and brick wall 
Between paper on desk and average of louver and sky brightness 
Between chalkboard and corridor ceiling 

Between clear sky seen between louvers and louvers 


JUNE 1953 


Brightness Ratios. 


Daylighting Performance of a Pre-Tested 


By C. L. CROUCH 


Tests on scale models of proposed designs for 
the Darien Junior High School predicted ade- 
quate illumination with good distribution 
throughout the room, and satisfactory sky 
glare control from the proposed system of 
louvers. Herein are shown results of illumina- 
tion and brightness measurements taken in 
the completed structure, built to the pre- 
tested design. 


The louvers, installed permanently approximate 
lv one foot ten inches outside the windows, are 
effective controls of sky brightness, as well as sun 
controls. As seated in the classroom, the eyes adapt 
to the average of louver brightness and brightness 
of the sky visible between the louvers. The angle 
of tilt, three-inch wide louvers fixed at 3O degrees 
from the horizontal, and their spacing (2's inches 
apart) renders exterior objects visible to the oeeu 
pants. 

Bilateral fenestration was considered a “must” 
in a design aiming at uniformity of illumination 
throughout the room. In this design, however, 
light from the corridor side enters the classroom 
almost completely by reflection from the corridor 
floor, as indicated in Fig. 1 of Mr. MaeKinnon’s 
article on page S41 of this issue, 

The original design provided louvers on the ex 
terior of the outside wall of the classroom and on 
the corridor side of the glass between the classroom 
and corridor. However, later experimentation 
showed advantages (less change in eve adaptation 
when entering classroom from corridor, greater 


feeling of space within classroom, and cooler corr 
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Brightness distribution on sunny day (horizontal footcandles in sunlight 4500, 560 footlamberts overhead sky 


brightness) with direct sunlight (5700 footcandles) on corridor fenestration. Values for dark overcast day (500 foot 
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center 


Figure 2. Illvmination values (footcandles): 

indicates value predicted from study of model; 

shows measurement with sun on corridor fenestration, 
bottom figure is for dark overcast sky. 
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are indicated in parentheses. 


in movin the latter set of louvers to the in 
All the following data 


clors 
side of the corridor 
are for a classroom with the new arranwement 
Brightness distribution measured on a dark day 
amd on a bright day With sun oon the corridor, is 
Fie. 1. Table I 
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Figure 3. Illumination distribution across center of room. 
A predicted from model for uniform sky (1000 ft-L). 
B measurement with sun on corridor fenestration. 

Cc Dark day (500 ft-L). 
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cent to the windows where the daylight is greatest, 
and under daylight conditions the brightness dis 
tribution is still within the limits recommended. In 
practice, much of the wall surface within the field 
of view is covered with relatively high reflectance 
tackboard, further contributing to the visual com- 
fort of the overall area. Without sunlight, assum- 
ing a 1000-footlambert sky, Caudill predicted for 
the design finally used, values indicated in’ Figs. 2 
and 3 (center figure). The same drawings indicate 
Values measured in the actual school under a uni 
form sky of approximately 500 footlamberts (lower 
figure) and on a bright day with sunlight falling 
onoone side Cupper figure). The distributions do 


Hot agree exactly because of the sunlight and dif 


ferent ground retleetions. Also, Caudill used a 
different interior reflectance pattern and retleet 
ance of louvers 

These illustrations show that with sanny condi 
tions the illumination is adequate (30 footcandles 
considered minimum). On a heavily overcast day 
the daylighting is very inadequate much too low 
This is true, however, with any kind of fenestra 
tion, Suitable high quality eleetrie lighting Is nee 
essary to provide adequate levels on dark days in 
this school, as all structures. Uniformity of 
HMumination throughout the room is excellent with 
this design. (See Fig. 3.) This, together with the 


measurements shown in Table indieates the effer 


tiveness of the design 


Other studies on daylighting are underway” at 
Southern Methodist University, Dallas, Texas, both 
with a test house and with an artificial sky. Photo 
at right shows full-size test house on at 
S.M.U.. which is used to cheek model tests. Below 
left is the 1y scale model, with artificial sky, being 
used by J. W. Griffith, who is now direeting the 
daylighting research aetivity ato the university, 
Below right is the 1 Vomodel which is used for 


brightness studies 
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Small children read in this library at the Fannie L. Bar 
bour Elementary School, in Baltimore. Three continuous 
rows of six units each are used in the 27-ft 6-inch x 49-ft 
area, on a 10-ft 5-inch acoustic ceiling, to provide 30 ft-c. 
Lamps are T-8 standard warm white, 200 milliampere. 


346 Comfortable Thigh Levels in Sehool Libraries 


Luminous indirect incandescent luminaires 
illuminate this high school library in San 
Fernando, Calif., to recommended levels. 
Eighteen units were used in the 45 ft x 73 
ft area, suspended approximately 36 inches 
from the 14-ft ceiling. Lamps used are 
750-watt silver bowl. Photo and data 
supplied by Dept. of Water and Power, 
City of Los Angeles. 


Walls are light blue-green and all woodwork is blonde 
finish. Francis J. Thuman was architect and Turpin 
Wachter & Associates, engineers. Submitted by C. J. 
Berry, Consolidated Gas Electric Light & Power Co., 
Co., Baltimore. 
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School Libraries 


A translucent panel ceiling system featur- 
ing vinyl plastic in coffers was designed 
for the new library of the Glenbard Town. 
ship High School, Glen Ellyn, Illinois, 
with excellent illumination results. Levels 
average about 42 ft-c maintained; note 
the vertical illumination on book stacks. 
Lighting was designed, cooperatively, by 
Paul Fisher, Public Service Co. of North- 
ern Illinois, Downers Grove, Ill. and 
Samuel R. Lewis, consulting engineer. 
Architect was Clarence A. Jensen. Photo 
courtesy David H. Mason, Chicago. 


1.E.8. requirements for library reading rooms have been 
met in this design for the La Salle College Library, Phila- 
delphia. High reflectances on all surfaces, including the 
floor, combine with low-brightness recessed troffers to 
provide high level (66 ft-c) with comfort. Spacing is 3 ft 
6 inches, in 11-ft ceiling, in a room 87 ft 6 inches by 23 
ft wide. Design is by Fred A. Stewart, Haddonfield, N. J.; 
Lyle F. Boulware of Philadelphia was architect. 
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Planning a Stage Lighting Installation 
For a Modern School Auditorium 


OR many years an installation of stage light 
ing for a school auditorium was considered 
adequate if it ineluded footlights and several 
rows of borderlights. [f these were set up in the 
patriotic combination of red, white, and blue colors, 
and if several receptacles were ineluded to whieh 
could be connected an occasional spotlight or flood 
livht, the installation was considered better than 
average. If a switehboard were included, by means 
of which the foothehts and borderlights could be 
yradually dimmed on and off, instead of merely 
switehed on and off, the installation was considered 
an outstanding one 
Such evaluations lost their validity twenty-five 
vears ago, and today have no justification as a basis 
for planning. The concept of what constitutes 
good practice imo stage production has changed 
slowly and steadily over the vears. For several 
years following World War LL, however, it changed 
very rapidly. One feature of the rapid) change 
during this period was the growing use of light for 
its inherent dramatic and artistic value bevond 
mere visibility. The qualities of light that made it 
potentially: valuable as a medium of theatre art 
had been understood for many Vvears, but it was 
not until the nineteen-twenties that proper equip 
ment for their full utilization had become common 


lv available 


Basic Instrument of Stage Lighting 


One result of this fuller use of light on the stage 
was the reversal of traditional stage lighting con 
ditions. Footlights and borderlights had always 
been accepted as the basic and indispensable in 
struments for lighting a stage, supplemented per 


After the 


change, however, which had been completed by the 


haps by spotlights used for emphasis 


mid-nineteen-twenties, footlights and borderlights 
assumed a subsidiary position, and spotlights, now 
used in large number in the smaller sizes, had be 
come the basie instruments. The reason for this ts 
fairly simple. Footlights and borderlights, cover 
ing the entire stage area with a general flood of 
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By THEODORE FUCHS 


light, provide a utilitarian illumination that is 
inflexible. A 
group of spotlights, however, through their ine 


essentially flat, inexpressive, and 
vidual beams of light, each of which can be widely 
varied in effeet, provide not only good visibility 
over the stage, for basie seeing purposes, but visi 
bility that is at the same time dramatically expres 
sive and capable of a wide range of artistic possi- 
bilities. The use of spotlights as the basic instru 
nients makes it possible to fit the lighting to the 
varying needs of different stage productions and to 
echieve a wide range of interesting results, whereas 
the lighting provided by footlights and border 
lights has an unavoidable sameness from produc 
tion to production The value of footlights and 
borderlights today is that they provide a quick and 
simple means of supplying light over a large stave 
area When the stage is used for events that are non 
dramatic in nature. Play production as an eduen 
tional activity has experienced a vast expansion in 
recent vears. In particular, the interest stage 
production work in) schools, and the standards 
applied to it, have inereased vreatly since the nine 
teen-twenties 

The first step. then, toward proper planning of 
an installation of stage lighting for the auditorium 
of a modern school is the realization that footlights 
and borderlights by themselves no longer constitute 
While these have a 


place in a complete installation on a multi-purpose 


adequate lighting equipment 


stage, it is important that spotlights be provided 
in suitable types, sizes, quantities, and locations, 
along with proper facilities for controlling both the 


spotlights and the supplementary equipment 


Auditorium Ceiling Spotlights 
and Floodlights 


An extremely imiportant location for these spot 
lights is in the auditorium itself. The auditorium 
provides the only vantage point from which light 
can be effectively projected onto the very inipor 
tant front areas of the stage. It is impossible to 
behind the 


Mounting accommodations for these spotlights are 


vecomplish this from proscenium 


provided in the auditorium ceiling, in the form of 
openings, or “ports,” either in the ceiling itself or 
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PLAN VIEW 


Schematic diagrams showing location of stage lighting equipment for typical large stage. 
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in ofa false beam. Two funetional principles 


determine the best locations for these spotlivht 


ports. The first principle is that the light from the 
spothehts project downward onto the stage in such 
direction that the eenter line of the spotlight 
beam will strike a point on the stage floor, about 
ten feet behind the proseentum, at an angle of 
between $5 amd 45 degrees with the horizontal 
Such an angle of projected light will provide the 
most favorable illumination for the aetors in’ the 
front areas of the stage. Projection angles that are 
flatter or steeper than those sugevested should be 
avoided. The second principle is that each of the 
front stage areas receive this correet) downward 
light, not from directly in front, but from both 
sides at favorable angles inward, so that the actor 
will be well lighted for speetators at each side of 
the auditorium, The spotlight at each extreme side 
location is best placed just within a point opposite 
each side of the proscenium opening. The applica 
tion of these principles, in an auditorium with not 
too low a ceiling, will result in) most cases in two 
vroups of spotlights at the auditorium ceiling loca 
tion 

The port openings in the auditorium ceiling 
should be generous in size and should be in’ the 
form of a long wide slot that will accommodate 
several spotlights each, rather than many small 
holes for separate spotlights. The plane of the port 
perpendicular to the basic 
These 


spotlights normally remain fixed for any produc 


openings should be 


downward angle of the spotlight beams. 


tion; they are not “operated” during performances 
except from the stage switchboard. Nevertheless, 
ample space for aecess, adjustment, and mainte 
nance should be provided. Ventilating ducts above 
the ceiling should be routed so as to avoid conflict 
with these ports and their spotlights. The accom 
panying sketehes show details of typical audi 
torium ceiling spotlight ports 

Auditorium spotlights located as described above 
are absolutely essential, For large stages several 


additional locations for auditorium spotlights 
might be given consideration, such as vertical ports 
in the auditorium side walls, relatively near the 
stage, for providing modelling side lighting for 
the front stage areas, along the balcony face, and 
from the motion-pieture projection booth, these 
latter being particularly suited to large revues and 
operettas 

Provision for proper front lighting for nen 
dramatic events on the stage should be made by 
including in the ceiling ports, along with the spot 
lights, several projector-type floodlights. These will 


provide a pleasant, non-theatrical type of lighting 
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for speakers and solo performers on the stave, and 
will effectively supplement the regular auditorium 
lighting, whieh is usually kept on during non 


dramatic presentations 


Teaser and Tormentor Spotlights 


The remainder of the permanently located spot- 
lights for stage lighting are on the stage itself, 
mostly in overhead positions. The most important 
of these are immediately behind the teaser and the 
tormentors. The “teaser” is the vertically adjust- 
able masking piece that constitutes the fop of the 
false or inner proscenium opening; the “tormen- 
tors” are the two horizontally adjustable masking 
pieces that constitute the sides of the false proseen- 
ium. The teaser spotlights are mounted on a hort- 
zontal steel pipe batten suspended from the grid 
iron by one of the adjustable-height sets of rigging 
lines. The tormentor spotlights are mounted on a 
vertical steel pipe, or ladder, which forms part of 
Every effort 


should be made to conserve downstage rigging 


the movable tormentor structure 


space (necessary for the fire curtain, act curtain, 
teaser, and tormentors, at least), so that the teaser 
and tormentor spotlights can be placed as far 
downstage as possible. 

In the teaser position, there should also be pre- 
vided several wide-beam floodlights, mounted on 
the same batten as the teaser spotlights. These are 
useful for covering the entire stage area with low- 
intensity light in deep colors, to bring out the color 
tonality of the stage settings and curtains. 

The spotlights and floodlights in the auditorium 
ceiling and in the teaser and tormentor locations 
are connected to their respective plugging strips at 
these locations. The plugging strips contain the 
cireuit: wiring and the 2-wire 15-ampere reeep- 
tacles into which the lighting equipment is plugged, 
and hence eliminate the hazard and unsightliness 


of a large number of separate cables 


The Cyclorama Background 


Closely allied with the same trend in stagecraft 
that elevated the spotlight to its position of impor- 
tance as a stage lighting instrument was the aboli- 
tion of the realistically painted backdrop and its 
replacement by a carefully lighted white “eyelo- 
rama” background. This eyelorama may take one 
of several forms. In one, it is made of white-painted 
canvas, suspended from the gridiron near the rear 
of the stage and curved around the acting area at 
both sides. In its simpler and more common form 
it is generally a wide flat vertical surface of white 


painted canvas suspended near the rear wall of the 


An often-used variation of this flat canvas 


stage 
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evclorama consists of the full width of the rear flat 
wall of the stage, finished in a coarse sand-floated 
cement plaster, painted white. Each of these forms 
of eyclorama possesses certain advantages that 
make it particularly suitable to certain stage con- 
ditions, with the last mentioned form -—-the plas 
tered rear wall being perhaps the most suitable to 
the average school stage. A eyclorama is an indis- 
pensable feature of every present-day stage, large 
or small, regardless of which particular form is 
chosen. 

The flat eyclorama can be lighted most effective- 
ly by suspending a long cyclorama bordeflight, 
with high-wattage lamps and well-designed retlec 
tors, relatively near the upper edge of the eyclo 
rama. For a curved cyclorama, the borderlight 
should be in short sections that can follow the 
curve. The eyclorama borderlight should be ar- 
ranged in several color circuits, these to accommo- 
date the light color primaries of red, green, and 
blue, with the latter predominant as to wattage, 
and these color circuits should each be divided into 
several section circuits, each assigned to light a 
certain vertical portion of the eyelorama. 


Footlights and Borderlights 


Footlights and borderlights today play a_ less 
important part in the lighting of regular dramatic 
productions than do the types of equipment already 
discussed. But the stage of the average school 
auditorium is often used for a variety of other 


purposes, however, and footlights and borderlights 


should always be included in a complete stage 
lighting installation, mainly because of the con 
venience with which their basically utilitarian 
lighting can be applied to the stage for non 
dramatie events. But even for such simple opplica- 
tion, footlights. and borderlights should receive 
careful consideration in their planning and insta! 
lation. 

Modern, single-row individual reflector ty pe foot 
lights, with colored glass roundels, supply a fairly 
suitable light at this location. Three color circuits 
should be provided, but in place of the prevalent 
red, white, and blue color combination, the light 
should be 


used, as these together can provide a far wider 


color primaries (red, green, and blue 


range of hues, tints, and shades than is possible 
with the other combination. These color circuits 
should each be divided into several section cireuits, 
so that it will be possible to isolate any color at 
specific sections of the footlight, usually left, cen- 
ter, and right sections. 


The finest type of footlight is the indirect type 
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The lamps and retlectors are concealed beneath the 
stage floor. They direct their light toward the audi 
torium, but a continuous length of diffuse retlect- 
ing shield redirects their light onto the stage in a 
soft, well-blended glow that avoids the harshness 
and shadows that are almost unavoidable with 
regular footlights. The outstanding characteristics 
of indirect footlights should recommend them for 
quality installations. 

Borderlights are mounted on steel pipe battens 
suspended from sets of rigging lines. As with the 
teaser lights, it is important that borderlights be 
adjustable for vertieal height. For complete eover 
ave of a stave, several sets of borderlights are re 
quired. The first borderlight should be located 
immediately upstage of the teaser lights, as close as 
Additional border 
lights should be located at intervals of from seven 


physical clearance will permit 


to ten feet, depending upon specific stage dimen- 
sions and the nature and location of other items of 
stage equipment. Each set of borderlights should 
be of the modern individual reflector type with 
colored vlass roundels or sectional wlass color 
frames. The reflectors in the first set of border 
lights should be of the angle type, so that a fair 
amount of light will be distributed back into the 
upstage areas at times when a seenery ceiling will 
prevent the use of the upstage borderlights. Each 
set of borderlights should have three color cireuits 
representing the three light color primaries red, 
vreen, and blue. These color cirenits should each 
be divided into section cirenits, as with the foot 


lights 


Worklights 


Any installation of stage lighting equipment 
must include adequate provision for a high inten 
Worklights 


for the general on-stage area can be most convent 


sity of clear worklight over the stage 


ently incorporated in the borderlight equipment, 
using an additional circuit for worklights (similar 
reflector and clear glass color medium), for each 
set of borderlights. 

These worklights, however, will not light the rear 
stave and offstage areas when scenery or curtains 
are in place ; therefore, it is desirable to suspend, 
from the gridiron, several large “high bay” indus 
trial-type reflectors over these areas at a height 
sufficient to avoid conflict with scenery and equip 
ment on the stage floor. The worklight e¢irenits in 
cach borderlight and over each offstage area should 
be controlled by individual switches at the stage 
manager’s station, and these switehes should be 


duplicated at the stage switchboard. 
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The cireuit wiring of the auditorium ceiling 
plugging strips, of the footlights and their recep 
tacles, and of the floor pocket and gridiron recep 
tacles extends in permanent conduit from these 
items to the plugging panel at the stage switch 
board 

The teaser and tormentor plugging strips and 
the several borderlights are adjustable as to height 
or location. Hence the circuit wiring from these 
items must extend first by way of flexible multi 
conductor borderlight cable to gridiron junction 
boxes mounted under the roof beams, from whieh 
points it extends in permanent conduit form to 
the plugging panel 

The spotlights and floodlights in the auditorium 
locations and in the teaser and tormentor locations, 
the cyclorama borderlight, and the regular foot 
lights and borderlights, can be considered as the 
fixed stage lighting equipment that remains in 
place permanently. The remaining necessary items 
of stage lighting equipment do not have permanent 
locations. They are considered part of the large 
amount of portable auxiliary equipment that is 
used as needed at various temporary locations, 
either on the adjustable overhead pipe battens 
which are part of the stage rigging system, or on 
portable stands or towers on the stage floor, or 
sometimes in the footlight position. These tem 
porary locations are important ones, and any stage 
lighting installation must made adequate provision 
for readily connecting such units of auxiliary 
equipment to the stage switchboard for control. 
their 
are required at strategic loea 


Receptacles for accommodation, in the 
form of “pockets,” 
tions in the stage floor, spaced around the gen- 
eral acting area, for the accommodation of portable 
equipment used at the stage level; on the gridiron 

ww perhaps on the fly gallery, if one is to be in 
stalled), for the accommodation of auxiliary equip 
ment mounted on the overhead pipe battens; and 
also in the footlight location. Connection between 
the auxiliary equipment and the pocket receptacles 
Most of these 
pocket locations should have two or more individ 
ual 2-wire circuits that extend from the plugging 
panel of the stage switchboard, and each circuit 


is made by lengths of stage cable. 


should be represented by a pair of 2-wire 15- 


ampere receptacles of the type that matches the 
plugs commonly used on the connecting stage 
cables and on the equipment leads 

Each 


equipment, as well as those in the receptacles of the 


individual ecirenuit in the stage lighting 


various pockets and plugging strips, should extend 


toa “plugging panel” which is associated with the 
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Control Elements 


The switehboard itself contains 
which, with their switches, 


stave switchboard. 
the “control circuits” 
and dimmers, and other facilities, make possible a 
smooth control of the intensities of the lamps on 
the various “equipment circuits” that must be used 
for the various lighting effects. The plugging panel 
serves as the intermediary between the various 
units of stage lighting equipment and the switech- 
board 

The “control circuits” of the switchboard are 
represented at the plugging panel by several re- 
ceptacles each. Each of the various “equipment 
circuits” is represented at the plugging panel by a 
single plug on a retractable cord, as on a telephone 
switehboard. At the plugging panel, the inter- 
connections can readily be made between equip- 
ment cireuits and control cireuits, in any desired 
combinations or groupings that best serve the light- 
ing control requirements of a particular produc- 
tion, or of a particular scene within a production. 
The electrical circuits that supply the general 
lighting for the auditorium, however, should be 
connected directly to dimmers on the switchboard. 
Unlike the stage lighting equipment circuits, they 
should not be routed through the plugging panel. 
Other types of interconnecting devices such as 
patch eords, selector switches, and cross-bar connec- 
tors achieve the same result as the retractable cord 
plugging panel and are adaptable to the smaller 
switchboard installations. 

The plugging panel, or equivalent device, pro- 
vides the stage switchboard with the all-important 
element of flexibility for the stage lighting. With 
a “flexible” switchboard, the switchboard can be 
readily adjusted to serve the varying lighting re- 
quirements of different productions. With a “per- 
manent” type switchboard, lacking the intermedi- 
ary plugging panel, the lighting equipment is 
permanently connected to the control circuits in 
fixed patterns, and the varying lighting require- 
ments of different productions must be drastically 
changed to fit the rigid and limited control possi- 
bilities of the switchboard. As a result, lighting 
controlled by a permanent type switchboard has a 
monotonous sameness from production to produe- 
tion. The justification for a permanent type switeh- 
board disappeared when spotlights replaced foot- 
lights and borderlights as the basie instruments for 
stage lighting. 

Complete flexibility in a switchboard requires, in 
addition to a plugging panel, a type of dimmer 
that ean provide uniform dimming characteristics 
for any size lamp load within the rated capacity 
of the dimmer. This requirement, in terms of types 
of dimmers available today, is met completely only 
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by the auto-transformer dimmer and by the elee- 
tronic dimmer. This feature of a dimmer is impor- 
tant to a flexible type switchboard, as the lamp 
load connected to any dimmer may be 3000 watts 
in one scene and 400 watts in the next. A dimmer 
which cannot control either load with equal pre- 
cision will deract measurably from the effectiveness 
of any flexible switchboard. 

Aside from flexibility, which is undoubtedly the 
most important characteristic of a present-day 
stage switchboard and which is achieved by the use 
of a plugging panel and “full-load-range” dimmers. 
a stage switchboard should possess certain other 
features in order to be considered a completely 
effective device for lighting control. It should have 
adequate capacity in three respects: the total elee- 
trical load that it can accommodate; the number 
of equipment circuits that it can accommodate ; 
and the number of control circuits that it has avail- 
able. It should be provided with features that 
make for basic convenience of operation, and, if 
practicable, should also possess some refinements of 
control such as proportional dimming, several de 
grees of dimmer presetting, scene-to-scene 
fading of all dimmers. 

The location of the switchboard is a matter that 
should receive careful consideration. A direct-con- 
trol switchboard with the actual dimmers forming 
an integral part of the board (as contrasted to the 
remote-control board with the actual dimmers at a 
distance from the board), must usually be placed 
somewhere on the stage, relatively close to both its 
main supply of electrical current and the lighting 
equipment which it controls. Probably the best 
iocation is at stage right, recessed into the proscen- 
ium wall, as far onstage as is feasible under per- 
formance conditions. The plugging panel should 
be located adjacent to the control board. This loca- 
tion for the switchboard and plugging panel could 
be at the stage floor level, or better still, elevated 
some eight or nine feet off the stage floor, with 
the operators working on a platform, above the 
crowded conditions that usually prevail at floor 
level. The stage manager’s station, with its inter- 
communicating telephones and = signal system, 
should be in close proximity to the switchboard. 

A remote control switchboard (used with motor- 
driven and electronic dimmers) can be placed in 
almost any location, because of its compactness and 
light weight and low-voltage “pilot” wiring. Such 
a switchboard could be placed in glassed-in 
soundproof booth recessed into the rear auditorium 
wall. This location has the great advantage of 
enabling the operators to see clearly the visual 
results of their operations at the switchboard, and 
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to time and coordinate these carefully with the 
stage action. With the switchboard in such a front- 
of-house location, the plugging panel should still be 
located on stage. This requires facilities for con- 
stant intercommunication between the switchboard 
operators and their associates at the plugging panel 


on stage. 
Auxiliary Stage Lighting Equipment 


A certain amount of portable auxiliary stage 
lighting equipment is necessary to round out a 
complete installation. This should consist of such 
items as spotlights, floodlights, and striplights in 
various types and sizes; scene projectors; floor 
stands; lighting towers; and stage cable. One im- 
portant guide to the planning of this auxiliary 
equipment is the principle that, to the greatest 
extent practicable, these various items of equip- 
ment should be readily interchangeable, both as to 
mechanical means for mounting them in place, and 
as to electrical means for connecting them to stage 
cables and to pocket receptacles provided for their 
accommodation as noted above. 


Practice for Supplementary 
Lighting in Industry 


The Recommended Practice for Supplementary 
Lighting, to be used with the recently published 
Industrial Lighting Standard, has just been re 
leased. This new 16-page report by the LE.S, Sub 
Committee on Supplementary Lighting will be ex 
tremely useful to anyone concerned with lighting 
an area or operation involving eritical seeing in 
industrial plants, 

The Practice deals primarily with the many 
eritieal seeing tasks involved in fabrication and 
inspection for manufacturing processes and recom 
mends lighting to supplement general lighting sys 
tems. Various sub-titles of the report cover Analy 
sis of Seeing Task; Supplementary Lighting Equip 
ment; and Classification of Visual Tasks and Light 
ing Techniques. Tables give information in a form 
for easy reference, 

Table III, for instance, classifies visual tasks and 
lighting techniques for each; Part I dealing with 
flat surfaces, Part Il with three-dimensional ob 
jects. The table gives material and description of 
task involved; lighting requirements for each; 
suggests luminaire type and location. Other tables 
recommend brightness ratios and light reflectances 
for interior surfaces, Illustrations show a wide 
variety of properly lighted industrial operations. 

Copies of the new Recommended Practice for 
Supplementary Lighting may be obtained from 
Publications Office, Iluminating Engineering Soci 
ety, 1860 Broadway, New York 23, N. Y. Single 


copies, 50¢; quantity prices on request 
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Award winners in the Northern California Contest for “My 
Most Interesting Lighting Job” are, |. to r., seated, Merrill 
Humber, first prize; 8. P. Russell, honorable mention; Ray 
mond Benton, second prize; standing, Robert Thunen, Sec 
tion Chairman; A. R. Parker, honorable mention; R. L. 
Sawyier, third prize; J. 8. Walsh, Contest Committee 
Chairman. Photo by William Cyr, Electrical West. 


Check for first prize in the Michigan Section contest for 
“My Most Interesting Lighting Job” is presented to A. Cc. 
Sangster by Contest Committee Chairman E. W. Pratt. The 
winning lighting installation was at Our Lady of Grace 
Roman Catholic Church. 
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Lighting News of Current Interest 


A total of 72 members and guests attended the April 2 
meeting of the Southern Colorado Chapter at which Presi- 
dent Strong was featured guest. At the head table are 
Mrs. Strong; Mrs. C. D. Bell; C. D. Bell, Chapter Chair- 
man; President Strong; H. T. Rankin, Inter-Mountain 
Regional V-P, and Mrs. Rankin. Those attending consid- 
ered this meeting as a spontaneous “Regional Conference.” 


The 40 members of the Quebec Chapter, 
who made a trip to Shipshaw generat- 
ing plant and to Arvida as guests of 
the Aluminum Company of Canada, 
Ltd., had lunch at the Saguenay Inn. 


Some members of the Data Sheet Committee of the Chicago 
Section at one of their meetings are, 1. to r., top row: G. L. 
Benbow, G. Nordeen, W. M. Walsh, G. Jakes and W. M. 
Snyder; bottom row: A. M. Koga, J. T. Dunne, Chairman 
W. M. Coffey, R. Alkire and W. Beyers. 
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man, opened the 
duction of 
addressed the 
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Vier 
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bia Section, LES who acted as 


chairman 
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Pacific Northwest Holds 


Seventh Annual Regional Conference 


associated 


the 


Special groups 


LES 


appeal to 


particular feature of 


Pacific Northwest Regional Conference in 


meet 
L.E.S. 


The two-day 


April 2-3. 
was attended, in addition to 
members, by a number of architects, con 
engineers, contractors and edu 
Formal registration included 121 


men, 25 ladies who, with local guests and 


visitors brought the total attendance to 
141. 


Benson Hotel, Portland, the Oregon See 


Site of the conference was the 


I.E.S. serving as host. 


Walter FE. Conference Chair 
the 


Mayor Fred L. Peterson who 


Potter, 


meeting with intro 
group, placing special em 


importance of lighting in 


all aspeets of commercial, industrial and 


Walter J. 


responce d 


living Lind, Regional 
President, appropriately 
the Paul 


Donnelly, Chairman of the British Colum 


turned meeting over to 


Session 


for the morning. The opening 


session featured the following papers: 


An Architect Looks at Lighting. Douglas 


Technical sessions had special appeal to 
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An Optome 
Dr How 

Wash 

The 
Clarence <A, 
Sound 


of: 


Ala te t of 
Vancouver 

trist Views the 
ard ¢ Hall, 


Semmetis 


Lighting Profes 


Optometrist, Seat 


afternoon session chairman was 


Scheyer, Chairman, Puget 


Section. The program consisted 


Development, C. M. Cut 
Electri 


Trends in Lamp 


Engineer, General 

Ohio 

Developments, W. B 
Engineering, We 

Bloomfield, N. J 


the 


cation 

la Park 

Street Light 
Manager, 
house Ele« 


The latter 
sion was devoted to five presentations of 
“My Most Lighting 
from the the 
Don E. Frank of the Inland Empire See 
tion first 
“Bank Lighting.” H. H. 


Section 


trero 
mmercial sting 
trie Corp 


part of afternoon ses 
Interesting Job,” 
Various ehapters in area, 
his story on 
Arnold, British 


with 


won prize with 


Columbia close his 


interesting and well prepared presenta 


tion on Home Lighting. Chairman Clar 
ence Seheyer closed this session by urging 
locally 


An informal 


members to encourage this contest 


Thursday even 


main feature of the banquet was the Stu 


banquet 


ing highlighted the social program. 


to the 
Walter 


recommended 


dent Branch Charter presentation 


State College made by 
V-P. He 
all sections in this area emulate the 


this 


Oregon 
Lined 
that 


Re ion il 


valu 
Pro 


State 


Oregon Seetion’s example in 
able TELS. 


Delbert 


student) partierpation 


Shirley of Oregon 


fessor 
College, responded by urging all present 
to encourage student interest in lighting 
by hiring these 
Highlight of the evening program 
the 


“Chantsonettes,” a 


students after gradua 
tion. 
popular songs by 


Was rendition of 


the group of twenty 
girls. 

Several special tours were planned for 
visiting ladies on Thursday, ineluding a 
trip to points of interest in the Portland 
aren. 

Reid, Chairman 
of the Vancouver Island Chapter, opened 
the 
duced 


Rambuseh 


Session Chairman Ken 


and intro 
hdward 


Lighting, 


morning program, 
Rumbuseh, President of 


New York, 
practical talk on 


whe 


guve an excellent: and 


Reclesinstieal and Institutional Lighting 


Commereial 


next spenker, W. Gero, manager, 


Engineering, Westinghouse 
Light 
Park 


with 


Trends in 
Nela 


“Environment 


Klectrie, spoke on 


“Monte” Cutler of 


illustrated 


Sources 
spoke and 


Lighting 


associated groups of architects, consulting engineers, contractors and educators. 
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Ray Preston, Oregon Section 


under 
Home 
Eleetrie 


meantime the ladies, 
Mrs. Anne 
Portland 
Company, were enjoying a local “Hostess 


House” This 


planned program rved as an encourage 


In the 
guidance of Ogden, 
Keonomist of General 


radio broadeast well 


ment for members attending future con 
ferences to bring their wives with them. 
under with 
Inland 


Pongracz of 


The final way 
W \. Newman of the 


Chapter as Chairman, A. F 


session got 
Empire 
Association, Downey, 


the Western Pine 


California, spoke on an interesting prob 
lumber grader’s table 


in that 


lem of lighting a 
This job 
a different 
ciples to make the 
Robert Thallon, 
California, 
“A Year's Ex 
Davlighting.” 


was unique it required 


application of lighting prin 


job of grading most 


aceurnte engineer with 


Fluorescent Fixtures of San 


Franciseo, next spoke on 


perience with Classroom 


Chester W 
Portland 


Jarrett, Hlumination Engi 


neer of General Eleetrie Co., 
Portland, 


lighting demonstrator 


Oregon, presented a sehool 


utilizing his senle 


model classroom. It has removable walls, 


floors, ceilings, furniture and fixtures 
and requires a erew of seene shifters 
With it he is able to demonstrate stages 
of lighting and decorating the entire 


classroom environment, Through the use 


of a battery of photo electric cells each 


ealibrated to a in the room 


Jarrett 


spot 
meter, 
‘ fT: etive the 


how to 


ond projection 


demonstrated how various 


treatments are and promote a 


coordinated lighting program 
The conference was topped off Friday 


evening by a special tours program ar 
Lundell, Utilities Engi 
The 


visit to 


ranged by C. H 
Portland “Three in 
One” “The 


Biggest Log Cabin in the World,” a re 


neer, City of 


tour consisted of a 


cently renovated and illuminated forestry 


PUBLICATIONS 


Chairman; 
National President of A.I.A., and Edward Rambusch, guest 
at the Pacific Northwest Regional Conference, inspect a 
copy of the /.E.S. Lighting Handbook in front of the 
Publications display. 


Glenn Stanton, 


Electric 
Lamp Department offices and the Port 
Electric Street Lighting 


products exhibit; the General 


land General 
Laboratory. 
Credit 
coordination of the 
goes to W. E. Potter, General 
Lamp 


for excellent organization and 
committees 
Electric 
Oregon and 
Electric 
Company, Chairman and Co-Chairman re 
Mike Henkel of Wakefield 
Brass was responsible for the technical 
Frank Reis, Pacifie Power and 


various 
Division, Portland, 


Jerry Collins, Portland General 


etively. 


program ; 


Home Lighting Workshop 
Given in San Francisco 


For the first time on the West Coast, 
a complete course in home lighting was 
15-19 in San 


given, June Francisco, 


through the sponsership of 
the Northern California Seetion, LE.S., 
the San State and 
the Northern Electrical Bu 


rean, The course was approved for one 


Franciseo College 


California 


unit of upper division college eredit 
through San Franeciseo State College. 
Meetings were held in the Pacifie Gas 


ind Eleetrie Co, auditorium, 
The 


interests 


course was designed to meet the 


and needs of homemaking 
teachers, seience teachers, lighting and 
interior designers. 
Myrtle Fahs 
Director of Residential Lighting, 
Fleet rie 


Leighton, Residence Lighting Specialist, 


color consultants and 


Principal speakers were 
bo nder, 
Westinghouse Corp., and Kaye 
Gieneral Eleetrie Co. Other lecturers were 
Paul Schmidt, General Electrie Co.; and 
John Walsh, Pacifie Gas and Electrie Co. 


The 


Kennedy, Kennedy 


program which was illustrated 


The Charter which was presented to the new Student 
Chapter at Oregon State College is here held by Dr. 
Howard Hall, Optometrist, Seattle, and Hal Semmens of 
A.LA. in Vancouver while C. M. Cutler, General Electric 


Co., looks on. 


Light budget; Jim Buman, 
Pacific Power and Light Company, pub 
licity; E. R. Fletcher, Portland General 
Electric, attendance; T. W. Fitch, Port 
Electrie Co., hotel; M. 
Portland Eleetrie 
registration Arno 
Gish, Paecifie Power and Light Company, 
Bond, Portland Generab 
properties; Ogden, 


Company, 


land General 
Prestwood, General 


Co., and reception; 
banquet; John 
Electric 
Portland General Electric Co., ladies’ en 
tertainment; and C. H. Lundell, City of 


Co., Anne 


Portland, tours. 


with color slides, movies, demonstrations 
or exhibits, was as follows: 


June 15 

The Language of Lighting 

Adequate Wiring for Good 
W. T. Kennedy 


~ Kaye Leighton. 
Home Lighting —~ 


Light Sources for the Home Paul Schmidt 
June 16 

Light and Color John Walsh 

Table, Fleor and Wall Lamps—Kaye Leighton 


Solutions for Specifie Lighting Problems 
Myrtle Fahsbender and Kaye Leighton 


June 17 
Modernizing Existing Home Lighting—Myrtle 
Fahsbender, 
New Styles im Lighting Fixtures—Kaye Leigh 
fon 
Lighting the Kitehen and Home Laundry — 
Myrtle Fahsbender 
June 18 
Architectural and Built-In Lighting — Myrtle 


Fahsbender and Kaye Leighton 
Modern Lighting for Traditional 
Myrtle Fahshender 
Bright Future 


Interiors —- 


Color movie 


June 19 
Lighting for Christmas Garden Lighting, 
Lighting for Interior Decorative Effects — 
Kaye heighton and Myrtle Fahsbender 
Better than Kings Color 
Discussion of Materials Available for Use in 
Schools. 
Question Period and Summary. 


movie 


SA 
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Southern California Host 


Banquet at the South Pacific Coast Regional Conference. 
President Strong at the podium. 


To Outstanding Regional Conference 


For many I.E.S. members on the west 
coast, in both coastal Regions, the annual 
Regional Conference is The Convention. 
As well it might be. The meetings are 
theroughly organized, well attended, tech- 
nieally valuable, and fun. No exception 
was the two-day conference of the I.E.S. 
South Pacifie Coast Region, held April 
9 and 10 at the Edison Auditorium, Los 


Angeles. Some 240 members and guests 
attended. 
Some indication of its importance 


locally is the wide publicity attending it, 


in Los Angeles papers, and by radio 


broadeast. All sessions were attended by 
the press, and a number of speakers were 
interviewed. The entire meeting was con 
With a 


press 


sidered good, hot copy. 


campaign now underway in California, 
for modern highway systems, the several 
papers on street and highway lighting 
were of particular interest. 
TECHNICAL PROGRAM 
Of convention proportions and with 


excellent organization, the papers pro 
gram at the South Pacifie Coast Confer 
ence presented some six sessions featur 
ing top speakers. After each session, the 
speakers formed a panel for open forum 
discussion, a most stimulating feature. 
Presiding at the morning session April 
9 was Roy E. Dahlin, Chairman of the 


Rob 


host section, Southern California. 


ert W. Thunen, Chairman of the North 
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ern California Section, presided Thurs 
day afternoon; Dan Coyle, member of 
the Mother Lode Chapter, direeted Friday 
morning ’s session April 10; and William 
Addison, San Jose Chapter’s Chairman, 
took the closing afternoon. 

First speaker was W. B. Gero of West 
inghouse, Bloomfield, N. J., who dis 
cussed Mercury Vapor Street 
Color corrected mereury lamps were dem 


Lighting. 


onstrated, and fluorescent street lighting 
also discussed. 

A broad picture of street lighting, and 
recommended practice for it, was given 
by E. B. Karns of 
(. H. Rex of General Electric, who pre 


Westinghouse and 


sented new 


phases of the American 
Standard Practice for Street High 


way Lighting, as well as particular street 


and 


lighting problems. 

C. M. Cutler of General Eleetrie, Nela 
Park, gave an unusually interesting dem 
onstration lecture on new developments 
in light sources. 

H. U. Hjermstad of Sola Eleetrie Co., 
discussed diagrams of 


Chieago, wiring 


many ballasts now in use, and discussed 

future trends in ballast development 
Fixture testing 

cussed by Professor D. M. Finch, 


versity of California, concerned primarily 


and lamp was dis 


Uni 


with reasons for fixture testing. 


Papers presented Friday, April 10, in 
cluded: 


Modern Commercial Lighting, by Paul 


Insert, right, shows 
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Eleetrie Oakland office. 
Mr. Schmidt showed recent eolored slides 
Gk 
with the 


systems installed, serves also as a 


Schmidt, General 
of the new Supply office and ware 


house, which various lighting 


dem 
onstration area, 

Creating a Selling Environment, by © 
M. Cutler, included many new store light 
ing techniques and devices. 

Better 
ordination 


Better Co 
a five man panel diseus 
Partici 


Lighting Through 
was 
sion representing related fields. 
pating in this very stimulating program 
were: 

Dean 


1. Architect A Gallion 


School of Architecture 


2. Engineer K. Sampson, Electrical En 

Contractor Julian Davis, NECA. con 
tractor 
4. Manufacturer Carl Martin, Benjamin 
Electric Mfg. Co, San Francisco, Calif 
5. Utility © K. Buck, manager of Com 
mercial Dept... of Los Angeles Dept. of Water 
and Power 


Residential Lighting was next on the 


program, discussed by A. O Trotenhuis, 
Los Angeles 


Publie 


Moe Lighting Co., 

Fixture 
was an especially interesting demonstra 
tion and talk by Rambuseh, of 
Rambuseh Lighting Co., New York City. 


Design for suildings 


Edward 


My Mosr INTeKestine Lianrine Jon 


Winding up the papers program was 
the presentation ceremony for the Re 
gion’s contest for “My Most Interesting 
Lighting Job.” Winning check for #25.00 
A. Hobbs, Re 


was presented by Leonard 


9A 


J - “>! w te 
by 
= 


At the President's Banquet, April 9, Mrs. E. M. Strong, Regional V-P Leonard 
Hobbs, Conference Chairman Ted Shepherd, Southern California Section Chairman 
Roy Dahlin and President Strong regard with approval some nicely wrapped 

packages. 


gional Vice President, to Merle Humber, 


Sunbeam Lighting Co., Northern Cali 


fornia Seetion’s entry, whose installation 
in the San Franciseo Broadway Tunnel, 
took first prize, Seeond place winner was 
Osear Meissner, for Southern California 
Seetion, who presented a unique system 
of lighting a drafting aren with dire« 
tional lighting on a herringbone pattern 
Mr. Humber’s entry will represent the 


Region at the New York finals 


Peesipenr ATTENDS 


(iuest of honor at the conference was 


LES National President, Professor 
KE. M. Strong, who also addressed the 
group during the banquet in’ his honor 
Thursday evening Prof. Strong alse 


held a number of press conferences, and 
was widely quoted in Los Angeles papers 

(irent credit in due to a number of 
hard working men for the smooth opera 
tion of this conference In particular 
Leonard HH. Hobbs, Regional VP; T. 
Shepherd, Conferences 
W Meissner 
Rev Dahlin, Se. Calif 


man: RO OW 


Chairman; Osenr 


Conferenee Co Chairman 


Section Chau 


Thunen, No. Calif. Seetion 


Chairman; Wm. Addison, San Jose Chap 


ter Chairman: Andrew 


Mother Lode Chapter Chairman 


CONFERENCE COMMITTFES 
R. kb. Jones, Papers and Program 
Karl F 
Merle A 


ption 


Larson, Hotel 


Potter, Entertainment and 


Del Reynolds, Space Arrangements 
Program Properties 

Roy H. Kreyser, Publicity 

Jack Rohring, Attendance 

F. Edwin Blair, Finance 

Donald W. Prideaux, Budget 


Wm. P Teddy Bear, Registration 


Local Re presentatives 

Carlton M. Thompson, San Diego 
Harry lLobson, Santa Barbara 
James W. Diekson, Santa Ana 
‘Tom Durfee, Oxnard 


Engle F. Randolph, Long Beach 


Norman A. Sehic we, Vallejo 


Jack U Fresne 


Louargand, 


September 14-17, 1958 
September 154 


September 12-16, 1995 


September 


1.E.S. National Technical Conferences 


Ilotel Commodore, New York 
Chalfonte-Iladdon Hall, Atlantie City 
Statler Hotel, Cleveland 


Statler Hotel, Boston. 
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TV Program Conducted 
By Cleveland Section Members 


Members of the 


Cleveland Section, 


participated in one of a. series 


of television programs over WNBK, 


“Adventures in’ Engineering,” May 3 


when their program “Engineering for 


Better Vision.” was produced The series 
of programs, sponsored by the 46 mem 


Technical 


Societies Couneil, is aimed at high school 


the Cleveland 


and junior high sehool students with the 


purpose of interesting them in engineer 


careers 
Phe 


Keek, Westinghouse, and Alston Rogers, 


LES. program, starring Merk 


Gieneral Electric, was a demonstration to 
Program Moderator Paul Bedford and 
Student Guest Edward Sehuman, touch 
ing on the following topics of illumina 
tion: incandescent, fluorescent and mer 
eury Vapor lamps; principles of lght 
control and their application; light mea 
surement: faetors in seeing and visibil 
ity; the importance of quality lighting; 
and the lighting at the 


Cleveland Stadium. The 


interior lighting; 
program con 
eluded with a brief question period. 

Credit for the program, in addition to 
its stars, is due to John J. Neidhart who, 
as LES representative to the C.T.S.C 
Voeational Guidance Committee, lined up 
the talent and helped to organize the 
show: WNBK Program Direetor Georg: 
(vr, and Paul Bedford, host and modera 
tor. 

The series, started last fall on a week 
ly basis, will be resumed after the sum 


mer vacation. 


Optical Society Conference 
Presents Papers on Illumination 


The Spring Conference of the Optical 
America, held Mareh 19 
through 21, at the Hotel Statler in New 
York City, 


sions three outstanding illumination pa 


Socrety of 


featured at its March 20 ses 


pers. A large attendance of lighting 
people at this session heard the following 
invited papers: 

Photometri Units by Ray P. Teel Na 


tional Bureau of Standards 


Applied Photometry with il Reference 
to the Genie Types’ by William PF. Little 
Electrical Testing Laboratories In 


Some 86 papers were presented in the 


program of sessions at the three day con 
ference. Abstracts of the Optieal Soe 
ety’s papers may be obtained from Dr. 
4. ©. Hardy, Room 8203, Massachusetts 
Institute of 
Mass. 


Technology, Cambridge, 
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4 
Re 
and 
Physical Methods of Photometry W E 
Knowles Middleton National Research 


Southwestern Regional Conference 
Host to Council in Dallas 


An early taste of June weather 
ufforded 
the Regional Conference in Dallas 
In their 


glimpse of the national body in 


wus 
members ut 
April 
first 


northern Couneil 


return, Texans got 
uetion, 
when Council met there just prior to the 
conference at the Baker Hotel, April 15 
head 


expert 


15. Council assembly so far from 


quarters something of an 
ment. A 


deended, 


Wis 


suecessful experiment, it) 


worth repeating next 
New 


attendance 


Spring 
probably in Orleans. 


The 


ferenes 


stutisties for the con 
are a significant part of the sue 
eeoss story. Every seetion of the Region 
Was represented; something like 130 visi 


LES. 
fifteen 


tors, quite aside from members, 


were attraeted to it; national 


officers and headquarters staff were pres 


ent for the entire conference; classifies 


thon oof registrants was from every 


architeets, con 
Total 


branch of the industry 
tractors, engineers and educators, 
attendance was 322 
Another 


definitely the 


feature of its) stecess wos 


technical program. Ton 


speakers, beth local and imported, were 
featured (see program listings). Sessions 
a tribute to the exeellence 
offered. 

In addition te 


three 


were poueked 
of the program 
some ten interesting 


papers, aiddresses were given dur 


ing the conference, of very particular 
significance to LEIS. members, Two were 
by LES. President one 
bev the View President W. 


mddressed lov 


Strong, 
Region's 
President 


Folsom Strong 


attending luneheon 


joints hy the South 


men and 


April 13, 


Women 


Sponsor 


western Region of TELS. and the Kleetrie 
Club of Dallas, a most inspiring address. 
April la, 


President Strong spoke again, this time 


During the morning session on 


telling T.E.S. members “How the 


nating Engineering Society Serves,” and 
demonstrating with slides such pertinent 
Society data as membership growth, Se 
headquarters 


talk on 


clety services, setup, ete. 


Professor Strong's Society oor 


ganization and service is rather an inne 


vation for preside ntin! addresses whieh 


has been received with very considerable 


interest at all of the regional meetings 


he has attended. 
Ww. E 
View President” 


Folsom's “Report of the Re 


gion! was also new 


approach in service to members. The 


members present) were puurtieu 


larls interested in his report of the Re 
gion’s activities during the past year, as 
Region and 


well as the history of the 


many sidelights on Society and Regional 
functions included his address, 


This was Southwestern’s first year for 


the now national and popular contest 
“My Most Interesting Lighting Job Ht 
was conducted in veteran style, however, 
with three of the Region's seetions par 
charge of the 


ticipating. Chairman in 


was V. 


winning cheeks to: 


contest Graham, who presented 


Prize Whithew, MeClure 
Lighting a TN 


Power 


First 


to Tower 


Second Prise Houston 


loghting and Lighting an too 


derpass 


Joint luncheon meeting with the Electric Club of Dallas was a feature of the 


Southwestern Regional Conference April 13. 


LE.S. President Strong was main 


speaker. 
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Attendance in 


Alamo Chapter 
Oklahoma 


San 


Chapter 
Jacinto Seetion 
Southwestern Section 


Non Regional 
Non Member Visitors 


Members 


Total Attendance 


Outgoing and incoming Vice-President» 
of the Southwestern Region, W. E. Fol 
som and M. J. Myers. 


President Strong swinging through a 
, Set at the square dance. 


Dex Hinckley, 
from headquarters, 
Midwestern Regional 

dance. 


Executive Secretary 
and Larry Paist, 
V-P at square 


= 
i7 
“ 


Packed sessions at the 


were a tribute to the excellence of the technical program presented there. 


Walter Sturrock, Past-President, and 
Mrs. V. J. Graham of Dallas. 


Third 


Kelighting 


Mr. Whitlow's 
finals on 


York m 


Healy, Leader Blectriv 
a Hank.” 


entry 
New 
Nat tonal 


this contest, to be held in 
September, at the 


Pechnical Conferences 


ENTERTAINMENT 


The regional “banquet” in Dallas was 


southwestern style in nature and size 


Dinner wos a raneh style barbecue with 


chow line, and very superior chow 


tuarbecued beef, ham, beans, spaghetti 


were piled high and disappeared fast. So 
did a lot of 


goml hot coffee. The party 


following was predominately a 


both 


square 


danee, entertamimg to participants 


nel the side lines 
hats 


eeremony 


Three big Texas bestowed 


with 


were 
appropriate during the 


President Cash Crouch 
Ilinekles were all so 


Rutherford and W 


purts Strong, 


the 


honored, 
Kimers 


IZA TELECAST 


qualifies for the 


\ complete listing of the program pre 


sented in Dallas is as follows: 


Monday, April 


Meeting 


and Chapter Officers were 


urged te attend the 


Texas 
the 


resident 


Teehnieal Session 
Hlome Servier 


Power & Light Bldg 


Chairman T. 
& Light Co 

Trends it Kesidential 
mahouse 
My Most 
J 


Texas 


hdith 1 
West 
Bloomfield NJ 

Lighting Job 


lighting 
Lighting Consultant 
Corp 
Interesting Contest 
Bleetrie Co. Dallas 
resentation and judging of Chapter 
and Sev thon Winners 


frrahbam. Cieneral 


ft ontest 


P. M. Rutherford, left, makes President 
Strong a “citizen of Texas.” 
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Southwestern Regional Conference in Dallas April 13-15 


invited as 


Kimery, Dallas Power 


Monday Evening 
Danes Southwestern Style 
Tuesday, April 14 
Baker Hotel 
Harold F. Miller, Sylvania 
Ine., Tulsa, Okla. 


Regional Vice-President 
Kegional Vie 


Dinner 
Texas Room 
Chairman 
Eleetrie Products 


Report of 
Folsom 
Hlow the 


President 
Engineering 
Strong 


Iuminating 
Prof M 
Iiuminating Engineering Society 
Bushel of Light ‘ lL. 
Director, Illuminating 
Netivities Luncheon 
Ire 


Soctety 


President 


Socpety 


Crouct 
Engineering 
Englixh 


Roon 
siding 

Technical Session 

tuker Hotel 
Electrical 


Distributing Co., San Antonio, Texas 


Texas Room 


Chairman S. Richardson, 


Visual Learning and Classroom Brightness 
lr DOB 
Austin, Texas 

Kallasts and 


‘ Anderson 


Harmon, Educational Consultant 


Devices Wr 
Jefferson 


Control 
Chief Er 
tellwood, 

Report—-Ted 
Products, Ine 


gineer 
trie 
Progress 


Lighting Sarcent, Sy 


tania Plectriv Salem, Mass 


Mrs. W. E. Folsom and Dr. and Mrs. 
D. B. Harmon of Austin, Texas. 


Wednesday, April 15 
Technical Session 

Baker Hotel 

Chairmar J.D. 


Texas Room 

Weissner 

Fleoedlighting Design and 
min S. Benson, Jr 
Co, Des Plaines. 

Modern Industrial Lighting, by 
(for Linsday Cieneral 
Cleveland. Obhte 

Trends in 
Kahler 
land, 


Applications, Benja 


Benjamin Electric Mfg 


Kirk Reid 
Electric Co 


William 


Cleve 


Fixture Design 
hlectrie Corp 


Lighting 
Westinghouse 


Ipeas Worth STRALING 


Future Regional Conferences 
fined the 
did the Southwestern Region: 


1. The 
on the 


might 
following practices as useful as 
Regional Viee President's report 


history and present activities of 


the Region plus an inspirational and in 
torming talk on 
2. Tix 


tacts, 


President's address on Society 


figures and functions, 


3. A prominent display of LES. publi 
entions with active sales efforts for same 


Continued on page ISA 
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* EFFICIENCY: 
Certified initial efficiencies of 85 to 90% which are restored 
with each new silvered bow] lamp 


* APPEARANCE: 
Simplicity and gracefulness of line, judged ideal for class- 
rooms, auditoriums, lecture halls, etc. 


* MAINTENANCE: 
Absolute minimum as dust, dirt or missles cannot collect on 
fixture 


* RELAMPING: 
Lamps replaced from floor in matter of seconds without 
handling fixture 


* PATENTED HANGER: 
Provides vertical alignment on sloping ceilings or on clere- 
story monitors 


* FLEXIBILITY: 
150 to 1000 W silvered-bowl incandescent lamps in 3 or 4 
ring units to achieve any desired footcandle level 


These are just a few reasons uhy the SUPER 1500 
line indirect luminaire is the preferred choice of school 
architect’ and administvators throughout the nation. 
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SILVRAY 
SCHOOL LIGHTING 
INSTALLATIONS 
MADE IN 1952 


w) 


Typical classroom at the Horace Mann Junior H. S. 
using SILVRAY 1500 LINE incandescent fixtures 


SEND FOR THIS BOOKLET OF COMPLETE DETAILS 


Modern 


SCHOOL LIGHTING 


geaturing 


SILVERED-BOWL 
INCANDESCENT LAMPS 


This completely detailed and illustrated 16 page booklet provides 
up-to-the-minute facts on correct school lighting and how the 1500 
Line is an important factor in the new concept of school lighting. 
It’s free . . . just fill-in and mail this coupon. 


SILVRAY Lighting, Inc., 
104 West Main St., Bound Brook, N. J. 


Gentlemen: 
Please send me further information 
on the Silvray SUPER 1500 unit. 


Address 
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REGULATED INDOOR BALLAST for Type 
cury Vepor Lomps. Unit hos Yo" AA knock- 
ovts, lerge occess panels to roomy wising com- 
portments, and is designed for woll or ceiling 
mounting. Outdoor constant wattoge transformers 
for industrial and commercial floodlighting ond 
premium quolity conventional indoor ynits ore 
else ovailoble. 


Sele 
Constant Wattage }-— — = — po 
LIME CURRENT SCALE; 25 AMPS (PEAK) PER SMALL DIV. 


== == += = = 


NEGLIGIBLE STARTING CURRENT SURGE of Sola Constant Wattage Tronsformer is illustrated by the top 
tracing. The bottom tracing illustrates the heavy storting current surge of the ordinary unregulated. trans- 
former. Reguloted current choracteristic reduces installation costs by permitting use of smaller copacity 
circuit breokers, wiring ond other equip . Oni -to-mercury-vopor conversions, low storting 
surge current permits use isting wiring and switching geor. 


Mercury Vapor Lamps Operate At 
FULL RATED LIGHT OUTPUT with 


Sola CONSTANT WATTAGE Transformers 


120 WA 

110 

100 

90 
> 


200 220 240 260 
LINE VOLTS 


LIGHT OUTPUT REGULATION of EH.1 Mercury 
Veper lLomp with Sola Constont Wattage Trons- 
former No. 7700! and o conventional avitotrons- 
former type Regulation under high voltage con- 
ditions extends lomp life by restricting lomp 
operations within roted volves Nominol light ovt- 
pvt is mointoimed under low voltage conditions. 


You get all the lumens you pay for when your mercury vapor lamps oper- 
ate from Sola Constant Wattage Transformers. These regulated ballasts 
will continuously and automatically supply constant wattage within 


2% regardless of line voltage fluctuations as great as + 13%. 


In addition to the maintenance of light output, they have the following 
advantages over the ordinary unregulated type: 


@ Eliminates any need for primary voltage taps. 

@ Assures positive starting within the primary voltage (+13°:) range. 

@ Reduces installation cost because of negligible (5 amps) starting current surge. 
@ Virtually eliminates lamp outages due to line voltage drops. 


@ Long transformer life, since the ballast is self-protecting and actually runs cooler (approx. 
34°C) on open circuit, 


WRITE FOR BULLETIN C-MV-166 FOR COMPLETE DATA 


Reguicted Ourdoor Regulated Indoor 


fer: Constont Voltage 
SOLA ELECTRIC CO., 4633 W. Street, 
PHILADELPHIA, Commercial Trust Slee, 


CLEVELAND 15; 1836 Euclid Ave., PRospect 1.6405 


Conventional Indoor 


6.4988 


OLA 


Cold Cathode Lighting © Veper lighting 
Hlineis, Bishep 2-1414 . NEW YORK 35: 103 E. 125th St., TRofalgar 6-6464 
BOSTON: 272 Centre Si... Newton 58, Moss., Bigelow 4-3354 
KANSAS CITY 2. MO.: 406 W. 34th St., Jeflerson 4382 Representotives in Principal Cities 


—S 
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Bob Wilson and his Outlaw Band. 


Continued from pode 


4. Wide dissemination of L.E.S. bro 
ehures and membership information. 

Loeal Activities luncheon (44 at 
tending) with reports from Local Repre 
sentatives as well as Section and Chapter 
officers. 

6. Organized local effort for future Con 
ference sites. Bids were presented at the 
Loeal Activities luncheon, backed 
letters from the mayor and plenty of 
literature. Result Houston in 1854; 


San Antonio in) 1955. 


Wro's Wie 


(iood Committee organization was defi 
nitely evident at the Dallas meeting. The 
convention size crowd was handled effort 
lessiv, evidence in itself of much hard 
work beforehand. Those contributing to 


this were: 


Construction Industry Outlook 
Promising for Next Few Years 


The construction industry may reverse 
historical precedent in the next few years 
by proving that reeession need not 
viways follow peak industrial activity 
caused by war and preparation for war, 
pecording to Enginerring News Record, 
a MeGiraw Hill publieation. Never before 
have conditions been more promising to 
achieve such a goal, the magazine saves. 

The most important reason for con 
struction optimism is the aecumulated 
backlog of specific construction projects 
that have been announeed for the future, 
tetaling billion. In addition, con 
struction has experienced eight years of 
stendily rising business, placing it at the 
top of the longest and biggest boom in 
its history, the magazine points out 

The most powerful foree in this reeent 
oXpansion has been defense spending by 
the federal government, but there are 


enough favorable factors the business 
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General Conference Chairmen 


Hi. R. Heiteman P.M. Rutherford 


Finance Committee 


A. Kimerys, Chairman 
(ther Dale Ho Watt 
Flovd A. Covington, Jr 


Papers and Program Committee 
John G Felton, Chairman 
Heroge Davis NO) Reed 


John Bo Deck, dr 
Robert Smith 


Wynne Snoots 


Entertainment Committee 


MeAdams, Chairman 


M. Cockrell H. B. Sudehur 
James Meletio 


Attendance Committee 
Childers, Charrmean 


Hiram © West Joe Burns 
Henry Albrecht 


Arrangements Committee 


Fred A. Brewer VJ. Graham 


Reception and Registration Committee 


\. Kimery, Chairman 
Miss Kuth Patterson Don Gallagher 
1. Pagnini 


Transportation Committee 


Reeves 


Publicity Committee 
James TD Meletio. Chawmen 


Gruver Hiram West 


Ladies Reception Committee 


Mrs Peahody, Chairman 


Mere. Graham Mrs WT. Kimery 


pieture to assure against deep digs in 
Lusiness and to support a sizable future 
volume of construction when this spend 
ing is reduced, 

Despite these good conditions, econ 
struction prosperity is not certaimty, 
There will be economic and politienl ob 
stacles that only hard work and intelli 
gent planning can overcome, the maga 


Zine Warns, 


French Technical Study Group 
Visits U. S. Lighting Companies 


Under the auspices of the Producti 
ity and Teelnical Assistance Division of 
the Mutual Security Ageney, a technien! 
study group from France visited several 
manufaeturers of lighting equipment 
from May | to June 2, to observe and 
study modern United States production 
methods and improvements which will 
wid in the defense effort of the Western 


countries 


Some oof the companies which the 


Freneh group toured were 


Rubs Philite Cory Leng Island Citw, N.Y 

Lichtolier, Ine Jersey Nod 

tentury Lighting Co. New York, NOY 

New York Fluorescent Mfg Co New Vork 


Blectric Co. Cleveland, Ohio 
W. Brass Co. Vermilion, Ohie 
leas Brite Lighting Ine. St. Louis, Me 


Benjamin Electric Co.) Des Plaines, 


Flectro A King Corp. Chicago, 
Mitchell Mfg. Co. Chieage, 
Luminator, Ine Chicago, 
Frink Corp., Long Island City, N.Y 
(ieneral Lighting Co. Broeklvwn, NOY 
Amplex Corp Brookivn, NOY 

While in Washington, the study group 
visited the Congress of Industrial Organ 
izations and the American Federation of 


Labor International Representatives. 


Lighting and Color Are Topics 
At Occupational Vision Congress 


The Fifth Occupational Vision Con 
gress in Atlanta, Georgian was held at the 
Georgia Institute of Technology May 7 
and S. The Georgia Section of LE.S., 
Which has taken an active part in’ this 
Congress sinee its beginning four years 
ago, Was cosponsor with the following 
Kroupes: 

Associated Industries of Georgia 

(reorgia Association of Industrial Nurses 

Georgia Optometric Association 

(Georgian Society of Ophthalmology and Ote 
larvngology 

(houpational Health Division. Georgia Depart 
ment of Public Health 

Southern Oecupational Vision Couneil 

The program which eovered the many 
facets of industrial vision problems, fea 
tured two leetures on lighting. John J. 
Neidhart, Westinghouse Eleetrie Corp., 
“Lighting and Color” the 
morning session, May S; W. Cox, dr, 
Professor at the Sehool of Industrial 
Engineering, Georgia Institute of Tech 
nology, and Jack KB. Murrah, past chair 
man of the LE.S. Georgia Section, spoke 


on “Safety, Light, and Color.” 


Four Prizes Awarded in 
Philadelphia Student Contest 


The prize problem ino this year’s Stu 
dent Competition sponsored by the Phila 
delphia Section was how to light a home 
with “pieture” windows to avoid the 
appearance of a black mirror effeet at 
night. The four winners, who each re 
ceived $30 prize money, were 
Martin Price. University of Pennsylvania 
Charles Sharp. Drexel [nestitute of Technology 
William Stu bes Tniversity of Pennsyvivania 
(reorge Felbir niversity of Pennevivania 

All of the 105 entries were pre judged 
by two engineers and given lighting 
ratings. The jury which then made the 


awards consisted of two practicing archi 
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GENERAL ELECTRIC'S COMPLETE LINE offers you the 
right mercury lamp for general lighting applications 
in factories, for street lighting and outdoor flood- 
lighting. These highly efficient, long lasting lamps 
are the answer to lighting problems that require 


maximum light output and easy maintenance. 

For more information, call your nearest 
G-E lamp supplier or write General Electric, 
Department 166-IE-6, Nela Park, Cleveland 
12, Ohio. 


ILLUMINATING ENGINEERING 


‘ j 
of 
“ 
4 
‘ 


Electri 
need! 


Lumens 
(100 Hours) 


General and Street Lighting 11,000 
General and Street Lighting 19,000 


General & St. Ltg.; Black Light 19,000 


General and Street Lighting : 17,000 


General and Street Lighting 15,000 


General and Street Lighting 15,000 
(Burn within 10° of vertical, base down) 


H400-R1 400 R-52 Mog. Reflector, High Mounting I.F. 16,000 


H400-RC1. 400 R-52 Mog. Reflector, High Mounting - 12,300 
H1000-A15 1000 T-28 Mog. High Mounting Industrial Ltg. 52,000 
H1000-C15 1000 BT-56 Mog. High Mounting Industrial Ltg. : 46,000 


H3000-A9 3000 T-9% S.C. Term. High Mounting Industrial Ltg. 132,000 


\ This and all other mogul! bases are mechanically attached instead of cemented to prevent loosening. 
: Color d—approximates color effect of equal wattage mixture of filament and regular mercury lighting. 


You can put your confidence in— 


GENERAL ELECTRIC 


| 
; Ordering No. | Bulb | Base | Description 
H250-A5 250 T-18 Mog. : 
J 
JUNE 1955 17A 


Independent surveys, such as those by the 
Illuminating Engineering Society and the American 
Standards Association, show that better school 
lighting contributes to higher average grades, faster 
reading habits, more correct posture and general 
visual comfort. Many Sunbeam installations prove 
that better school lighting has been achieved through 
the coordinated efforts of architects and our illuminating 
engineers. Typical installations are at Tucson, Ariz. 
(above) with *1210-96 units and at 

Houston, Tex. with *1500-96. See our catalog of 
school fixtures in the 1952-53 edition of 


“The American School and University.” 


777 EAST 14TH PLACE + LOS ANGELES 21, CALIF. 
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antinved tian 


tects, Louis 1. Kahn and Osear Stonorov: 


two professors of architecture, Dean 
H. Perkins of U. of and Arnold 
Mogensen of Drexel; and two LES. 
members, Ralph Enghouser and George 
Shoemaker. 

The prizes were awarded at the April 


Section ut 


Philadelphia 


winners showed their drawings 


meeting of the 
Which the 
their designs to the audi 


and deseribed 


Architectural Students Win Awards 
In California Competition 


Arehites 


Compe 


Presentation of prizes in the 


tural Students Lighting Design 


tition for 1953 was a highlight of the 


joint dinner meeting of the 


Southern California Section of 
lustitute of Architects 


and 
the American 
First, place winners 
Richard T 


rubbers 


second and third 
Donald R Betzsold, 
Olerich and DL W 
Frank 


vere 
Drazan; 
Goldberg, Benjamin PL Urn 
Paul 


Was mide by 


Hanson. Presentation 


Section 


ston and 


of prizes Chairman 


Rov Dahlin 


Members of the jury who judged the 
entries were, from ALTA.: Eugene Choy, 
Louis Armet, Eldon Davis and Romeo 
Rodriques; from Lou Black, © 
M. Cutler, Dan Solomon and Clayton 


N. Y. Residence Lighting Forum 
Sponsors Series of Meetings 


The New York Residence Lighting 
Forum reeenthy completed series of 
four related meetings which aroused un 
usual interest, both among its menbers 
opersoms affilinted fields The 


began with the January meeting, 


laid the 
discussing the 


Its Effeets on 


series 


whieh foundation for the others 


busie subject of “Light 
Human Beings, Physio 
The 


ogist’s Viewpoint was represented byw Dr 


logical! and Psvehologieal” phasiol 
Professor of 
York Uni 
the yess 


R Kelley, 


Grerald Fonda, Assistant 


Ophthalmology at the New 
Medien! 


chologist’s Mir 


versity School, 


Charles 


Assistant) Professor of Psyvehology and 


Associate Director of the Division of 


Vision Research at North Carolina State 
College. Dr. Ponda outlined the organic 
effeets of light on the eve, and the effeet 
of illumination on visual seuity, while 
Mr. Kelley detined the present limits of 


knowledge resulting from  psvchologient! 


research oon visual fl 


ill 


pereeption is 


hleetrical 


imitation Mr 


Cooper, Eastern Editer of 


Construction and Vaintenanes com 


presen 


etedd the program bea 


Society Events 


September 14-17, 1953 Illuminating Engi 


neering Society, National Technical Conference 


Commodere Hotel, New York, N. ¥ 
September 12-16, 1954 [Illuminating 
Society, National Technical Conference 


heering 
Hall, Atlantie City, No 4 


(halfonte Hadder 


Industry Events 


June 8-10, 1953 National Association 
hlectrieal Distributer Pacifi Hunting 
ton Hotel, Pasadena, Calif 

June 9-12, 1953 Store Modernization In 
stitute, Fourth Annual Modernization Show 


Madison Square Garden, New York, N. Y. 


June 15-19, 1953 American Institute of 
Electrical Engineers, Summer General Meeting, 
Atlantic City, N. J 


ial Convention of the 


June 22-26, 1952. \n: 
American Socrwty for Engineering 


hlerida 


lniversity of Gainesville, Fla 


American Society 


Semi Annual Meeting, 


June 28-July 2, 1953 


of Mechanical Engineers 

Statler Hotel, Los Angeles, Calif 

July 5-10, 1953 New York Lamp Show, 
Hotel New Yorker, New York, N. ¥ 

August 5-8, 1953 international A iation 
of Electrical Leagues, Isth Conference, Fatt 
mont san Franciseo, Calif 

September 1-4, 1953 American Institute 
of Electrical Engineers, Pacific General Meet 
wv. Hotel Vaneouver, Vaneouver Can 


da 


bibliography of publesations relating to 


the subject 

The 
Members’ 
Modern Art, 
on “The Use of 
the 
Mr. Philip Johnsen 


the 


Museum of 


February meeting, 
Penthouse of the 


mformal 


Was 
Light to Crente Art 
stimulating at 


Director of the Dh 


partment of Architecture and Design of 
the Museum, a large number of arehi 
teets, lighting designers, engineers, and 
specialists in related fields of art con 
tributed to diseussion of the 


functions of natural and artifieial light 


in buildings, and the ways in whieh light 


may be applied arehiteeturally. Vigorous 
expression oof vartous individual 
of vie made the program a thought 
provoking one \ recurrent us 


the appeal of the architects to the light 


ng engineers for lighting mformation 
assistance in form that the eould 
put te tse Mi Riehoard Kel 
ighting designer, gave peners ntre 
cluction to the sul 
The third meeting im the sermes dealt 
it! *Lightin thie Developrnent 
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September 21-26, 1953 International As 
ociation of Electrical Inspe: 25th Jubilee 
Meeting, Edgewater Beach Hotel, Chicago, I 


tors 


Electrical 
Meeting, 
(nt 


Canadian 
Annual 


September 23-25, 1953 
Manufacturers Association, 
General Brock Hotel, Niagara Falls 


Society of Motion Picture 


October 5-9, 1953 


ind) Television Engineers, Semi Annual Con 

vention, Hotel Statler, New York, N. Y 

October 6-8, 1953 Fourth Industrial Ele 

trie Exposition, William Penn Hotel, Pitt 
burgh, Pa 

October 19-21, 1953 American Standards 
~sochation Annual Meeting, Waldorf 
Astoria Hotel, New York, N. Y 

October 19-23, 1953. — National Safety Coun 

ou, 41st National Safety Congress & Exposi 


tien, Chicage, I 


November 2-6, 1953. American Institute of 
hlectrical Engineers Fall General Meeting 
Muchlebach Hotel Kansas City, Mo 
November 9-12, 1953 National Electrical 
Manufacturers Association, Haddon Hall Hotel, 
Atlantic City, N. J 

November 16-20, 1953 National Electrical 
Contractors Association, Miami Beach, Fla 


November 29-December 4, 1953 The 
Mechanical Engineers 
New York, N.Y 


American Society of 


\nnual Meeting, Statler Hotel 


January 18-22, 1954 American Institute 
of Electrical Engineers, Winter General Meet 
ing, New York, N.Y 


trical Manu 
Beach Hotel, 


stional 


Rdgewater 


March 8-11, 1954 \ 


facturers Association 


Chicage, I 


with Mi 


Chairman of 


A 


spoukers 


prnel 
Haskell, 
Home, 


well qualified te 


moderutor, and five 


their 


represent 
Frank 
York State 


interests: My Tufaro, Presi 


New 


tive 


dent of the Association 


of Home Builders, Miss Myrtle Falhes 
lender, Direetor of Residential Lighting 
tor the Westinghouse Eleetrie Corpora 
tion, Mr. John Callender of the South 
west Researeh lostitute, Miss Crladvs 
Miller, and consultant, 
Mr. Kenneth Weleh, and) store 
designer. Emphasis was laid on the need 


for, and the value of, better lighting 


than is provided mest) development 


time the problens 


homes; at) the 
fueing the builder, and the diffieulties io 
the way of providing satisfactory lipht 
ing, were made elena Members of the 
another spirited dis 
this time bw the builders, for more light 
ny information snd ussistanes special 
f ture of the program soa report on 
louse hich lad 
! at cordance wath reeom 


: 
me 
| 
esting Mouse.” This program took the form of 


ONE of the meetings of the New York Residence Lighting Forum this year 
featured a panel discussion with the following members: 


@ 


Richard Kelly, lighting consultant; Louis Kahn, Philadelphia architect; Harry 
McNary, Fischbach and Moore; Thomas Smith Kelly, lighting consultant and 
Harry Hebbeln, architect. 


antinued fram page 


mendations made by Miss Fabhsbender 
and Mr. Riehard Kelly. Before and after 
photographs were shown, as well as a 


present to ex 


cisplay of the utilized 
the 


press his gratification with the new light 


equipment 


owner of house was 


ing facilities, A complete deseription of 
this project is published in the May issue 


of House & Home 


The April meeting, the final one of the 
series, was another panel discussion, en 
titled “New Problems of Light Created 
by Contemporary Architecture.” Mr 
Riehard Kelly, lighting designer and 
engineer, acted as moderator and chair 


man, and posed the problems whieh wer 


discussed by the other members of the 
panel: Mr. Louis Kahn and Mr. Henry 
Hebbeln, architects, Mr. Thomas Smith 
Kelly, lighting consultant, and Mr. Harry 
MeNary, lighting engineer of Pisechbach 
and Moore, electrical contractors. The 
discussion was concerned primarily with 
the lighting problems arising from = the 


eurrent trends in residential architeeture 


toward large areas of gluss, open plan 


ning, and multiuse of space Among 


specific topies considered were: means of 


preventing troublesome — re tleetions of 


light sources in glass at night; methods 


of exterior lighting, either to prevent the 


unattractive effect of blank black walls, 
or to make possible evening use of adja 
cent outdoor space; the handling of 


light, both natural and artificial, to avoid 


too great contrast in the daytime be 


tween highly illuminated areas near win 


dows and interior areas; and differences 
between day and night orientation in the 
use of a room, which must be recognized 
This 


joint meeting of the Residence 


and planned for. program was a 


Lighting 


20A 


For u 


the 


New 
Institute of 


m the 


York Chapter of 


\meriean Architects, 


ond was well attended by representatives 


of th 

\s 
Foru 
all gl 
¢ 
Cana 
range 
gram 


ings 


architectural profession. 
the 


famous 


a result of these meetings 
the 


Philip Johnson, 


invited to visit 
Mr 
mother interesting residence in New 


this 


m was 
ass house of 
Conn., and was ar 
the May The 
Committee in charge of the meet 


Mathew Veeck, 


an, 


trip 


das meeting. Pro 


has consisted of: 


Chairman, Berlon Cooper, Miss Elizabeth 


Kauf 
. 
thon 
man 


Murty 


Richard Kelly, Miss Ruth Lieb, 
Joseph Villani, working in coopera 
with Miss Edith 


of the Forum, 


ef, 


tuchholtz, Chair 
Miss 


shy, Seeretary Treasurer, 


and Winonah 


Moderator 


Architectural Designs Invited 
By Churchman’s Exposition 


Architects are again being invited to 
submit designs for hanging in the “Hail 
of Church the 


Designs” at International 


Churchman’s Exposition, in the Chicago 
Coliseum October 6 to &, 


Vaneil, 


sands of building committees and minis 


according to 
Thou 


Joe exposition manager. 
ters of all denominations are expected to 
the 


Forum, 


be present at International Chureh 


Buildings which will feature 


speakers on echureh lighting, in addition 


to other architectural and financial as 


peets of church building and remodeling. 
blanks 


secured 


submitting designs 
the 


Exposition, 19 


Entry for 


ean be International 


South La 


from 
Churchman’s 


Salle St., Chieago 3, Tlinois. 


3-D Photography and 
Depth Perception Explained 


Three D is at least 2,500 old, 
according to an article whieh appears in 
the April May the 


the American Optometric Association, 


years 


issue of Journal of 


Egyptian and Grecian works of art 
predating the Christian era show full 
use of “interposition,” whieh is still the 


most powerful of the many cues to per 
ception of the third dimension in motion 
pictures, television, still photographs and 
paintings, Dr. T. R. Murroughs, author 
of the article, said. 

He deseribed interposition as “overlay 
of contours — nearer objects overlapping 
or cutting off parts of more distant ob 
jects to make them appear in the back 
ground,” when depicted on flat surfaces. 


(Continued on page 244 


WHEREAS , TODAY THERE 1S COMPLETE 
COOPERATION BETWEEN ARCHITECT AND 


LIGHTING ENGINEER 


NES 


Submitted by 
Frank Carter, 
Westinghouse 
Electric Corp. 
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Architect: Naess & Murphy, Chicago, Illinois 
Fixture Manufacturer: Doy Brite Lighting Company, St. Louis, Missouri 


The right lightingware accents striking design 


Nothing has moré influence on the 
design of an office and the morale 
of its employees than the appear- 
ance and performance of lighting 
glassware. 

Take, for example, the World 
Book Encyclopedia and Child- 
craft offices in Chicago’s Mer- 
chandise Mart. 

Here, fresh, modern and invit- 
ing furnishings show at their best 
under attractive, efficient Corning 
engineered Unilite lens panels. 

Soft, even, over-all light elimi- 
nates shadows. Fixture brightness 
and glare are minimized. Water- 


CORNING GLASS WORKS 


Corning, N. Y. 


Installation: Worid Book Encyclopedia and Childcraft Field Enterprises, Inc., 
Educational Division, Merchandise Mart, Chicago 54, Illinois 


Electrical Contractor: White City Electric Company, Chicago, Illinois 


oh Glass 


white crystal lenses transmit true 
color from the light source. 

More than 1'4 miles of glass 
panels — in approximately 1600 
four-foot, two-lamp troffers — 
light 66,000 square feet. Average 
illumination levels are 60-foot 
candles maintained (at no place 
could less than 50 f.c. or more 
than 70 f.c. be found) 

Lens panels offer other advan- 
tages, too. Installation ts easy and 
economical because of their light 
weight. And, being glass, Corning 
lens panels cannot fade, warp or 


Reflection factors 
Ceiling, acoustical tile 
—80% (approx.) 
Walls, various color tones 
—50% (approx.) 

Floors, variegated 

—30% (approx.) 


discolor as other materials often 
do. They 
whether lights are on or off. 


add appearance 

Unilite lens panels are only one 
of several types of Corning en- 
gineered glass lightingware. You 
can also schieve distinctive effects 
and 
curved Twinlite lens panels, Alba- 
Lite, Fota-Lite, Crysta-Lite and 


with combinations of | flat 


Lenslites. 

Bulktin LS-32 and the photo- 
metric data sheets contain a host 
of ideas. Send for them today. 
Mail the coupon. 


CORNING GLASS WORKS, Dept. IE-6, Corning, N. Y. 


Please send me Bulletin 
lightingware. 


Firm 


Address 


| Nome 


describing Corning’s full 


line of engineered 


Title 
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on the beautiful new engineering and research conter In Dearber 
Among the notable architectural features in this outttanding new building 


is the Smithcraft Area Hlumination installation of overall 


1. Lighting in- 
stallation cov- 
ers network of 


“A 


ductsand 

e beams without ~ 
Smithcraft area illumination is rosy. 


outstanding expression of an evolution in lighting. For centuries the only epee t tie 
ceiling. 


light source used by man emitted its illumination from a point. With 
2. The electric- 
a! element is 
the relatively recent development of the linear source of light in er ond 
lamps are light- 
fluorescent lighting, higher levels of illumination have become econom- installing 
framework for 
louvered shield- 


ically practical and lighting has established itself as an important partner ing. 


of the architect, owner and user. instelled. 
Glass, plastic, 
lens . . .virtually 
any light diffus- 
Now advanced planners in architecture and illuminating engineering are ing medic m 
may be speci- 
fied for Smith- 


thinking in terms of area of light source. Through advanced design and a le 
brand new structural simplicity, Smithcraft Area Illumination has elimi- 4. View be- 


tween shielding 
ands electrical 
element. Plenty 
of room for ef- 
ficient lamp re- 
placement. A 
actually one lighting “fixture” when installed. There is no superfluous coustical metal 

pans are sup- 

ported entirely 


multiplicity of supports to the ceiling and there are no complicated elec- oy Be Egwting 


installation. 


nated previous difficulties of installation and servicing. The system is 


trical service connections to clutter the plenum. And, most important of 5. Lighting in. 
stallation con 

forms to con 

all, Smithcraft Area Illumination is economical, efficient and extremely oe : 
ut mg. e 

system permits 

the architect 

easy to install. 
of choice as to 

size, pattern 

and shape, 

SEND FOR FURTHER INFORMATION ON SMITHCRAFT AREA ILLUMINATION. shielding, in- 
tensity and 
periphery. 


There are three separate installations of Smithcraft Area Illumination in the = . 
Ford Engineering and Research Center with a combined area of more than ‘ 
65,000 sq. ft. Intensities in the three areas are 112, 100, and 108 footcandies. — 7 a 


ARCHITECTS: Voorhees, Walker, Foley and Smith,New York ae 
ELECTRICAL CONTRACTORS: Harlan Electric Company, Detroit , LIGHTING DIVISION | 
it, General Electric Supply Company, Detroit MASSACHUSETTS 
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lor, Murroughs, associate professer of 
peyehology, Northern Illinois College of 
Optometry, Chir me deseribed exper 
in shich various eues to depth 
perception were tested He that 
where one cue was pitted against others, 
interposition was found tao be bw far the 
mest potent. It is commonly used even 
amateur photographers im the 
view of Ibe Murroughs, will continue te 
be one of the most effeetive, regardless 
of the elaborate equipment now being 
perfected by the motion pieture industry 

Among other cues are color, light in 
ane positions of shadows. In na 
ture or in motion pietures, speed of mo 
thon om on important one \ distant 
nirplane, for example ppears to move 
mere slowly through the visual field than 


plane whieh is close 


“Further pastures actually are greener 
te the eve.” Dr, Murroughs said. “Colors 
lose their purity as light passes through 
the atmosphere, so that distant objects 
appear oa darker shade of eolor than 
similar objeets nearby 


Bright sunlight falling on lawn 
tends to produce yellowish pereept 
Whereas the other fellow’s grass is al 
ways greener. Trees at a distance appent 
bluish green 

The atmosphere also makes distant ob 
ports appear hazy, according to Dr. Mur 
roughs, In fog, a mountain top appears 
more distant than it actually is and this, 
Murroughs said, may saeeount for 
mony oirplane aeendents 

In his article Dr. Murroughs reports 
on perspective cues used be Leonardo da 
Vinei and other Renaissanes puinters, 
that until reeently seientists as 
sumed that man’s perception of depth 
was dependent on  binoeularity the 
comparison of the different images re 
coved by the two eves which in an adult 
are about two and a half inches apart. 
Hinwe ul if vision is rt 


Iv a cheek on other eues and insofar as 


con be determined one eved persons learn 


to pereeite depth as accurately as thos: 
vith normal vision 

Seagulls and fishes, according to Dr 
Murroughs, learn not only depth percep 
tion but also learn to compensate for 
refractive differences that oceur when 
light passes into or out of water. Their 
judgment of distance is entirely monocu 


lar 


Bibliography on Lighting 
Available from Headquarters Office 


A list of books, publications and peri 
odieals, compiled and kept uptodate by 
the Committee on Lighting Eduen 
tion, is available from the Teehnieal 
Department at LES. headquarters office. 
Consisting of nine mimeographed sheets, 
this bibliography on light and lighting 
covers publications which make a definite 
contribution to the field of illumination, 
grouped according to the subject matter 
Which they represent 


These sections are (1 Lamps 


Lighting, Architecture and Lighting, 
Physies of Light Opties, (4) Color, 
>) Light, Evesight and Health — Related 

Paveho Physiological References, 

Trade Papers and Professional Journals 


in beth English and foreign languages 


1.E.S. Extension Meeting 
Held in Portland, Maine 


Despite «a heavy rainstorm, an attend 
anee of 106 from a l00mile radius 
marked the second joint meeting of the 
LES. members in Maine and the Eleetri 
eal Associates of Maine, March 24th at 
the Eastland Hotel, Portland, Mains 

Perley KE. Weatherbes LES.) Loeal 


Representative, was general chairman for 


the program which featured James A 
Norris of New York City, who spoke on 
Further 


discussions and demonstrations with a 


“Blacklight and Fluore seenee.” 


question and answer period were provided 
by a panel made up of W. P. Lowell, Jr. 
and E..F. Lowry, of Sylvania Electrie 
Products, and L. S. Cooke of Gen 


eral Electric 


TELECAST 


EXTENSION meeting held in Portland, Maine, on March 24th. 


Lighting News of Current Interest 


Focus and Quality Determination 
Of Searchlight Reflections 


\ method for determining the focal 
point amd evaluating the quality of 
searchlight reflectors, developed by W. F. 
Mullis, J. A. LeReche and T. H. Projee 
tor of the National Bureau of Standarals, 
is fast and convenient, and requires very 
little space and only inexpensive, readily 
pssembled equipment, 

The NBS method for determining 
toeus can be completely set up a 
small room requiring littl: more space 
than is required by the searchlight itself 
It was, therefore, designated the NBS 
Short Range Method. There are many 
other methods for determining focal 
point, some requiring long distances, 
some applicable within confined spaces, 
but it has been found that the NBS 
Short Range Method is either more con 
venient or more accurate than alternative 
short range methods, 

Although the shadow of an opaque 
obstruction in a searchlight beam would 
In congruent to the eross section of the 
obstruction only under ideal conditions 
never renlized in practice, these condi 
tions may be approximated so closely 
that under certain restrieted cireum 
stances, congruence may be used as a 
criterion of best focus, and the extent of 
departures from perfeet congruence, as 
a test of the quality of the reflector. 
Such approximation is obtained in the 
NBS Short Range Method by the use of 
wn extremely small ophthalmic lamp, im 
stalled in place of the searchlight’s own 
light souree, an opaque mask of special 
design attached to the re flector and lo 
eated about 1's inches from its aperture, 
and a sereen with an accurately traced 
outline of the mask, located about three 
teet from the aperture of the reflector. 
None of the equipment need be made 
with high precision, and the installation 
requires only moderate care in alignment, 
The aperture of the reflector, the plane 
of the mask, and the screen should be 
parallel, but this adjustment can be 
made with only vardstick accuracy. The 
distances between the mask and the re 
fleetor and between the reflector and the 
sereen are not eritieal, The dimensions 
of the small coiled filament of the 
ophthalmie lamp are approximately «4 
by inch 

To determine the foeal point of the 
retleetor, the projected shadow of the 
opaque mask is made to fall on the 
traced outline of the mask on the sereen. 
As the small lamp is moved along the 
uxis of the system, the shadow will ex 
pund or contract in size, depending on 
Whether the lamp is moved toward or 


away from the reflector, When the edges 


Continued on page 274 
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fluorescent luminaires 


with upward component and low CoSt efficiency 


MITCHELL engineering achieves remarkable standards of abundant, glare-free 
illumination in these new Commercial Luminaires. Important lighting 
advantages are achieved by the substantial upward component which provides 
a “general diffuse” lighting effect. The superior louver design delivers properly 
shielded illumination to the working area. Smooth styling, unusually low 
maintenance factor and surprisingly low cost make these new MITCHELL 
Luminaires outstanding values in commercial fluorescent lighting. 


the “LODESTAR” luminaires 


with translucent plastic sides 
4-FOOT MODELS: Available in 2 of 4 


lamp luminaires, choice of 40-watt medium 
bi-pin, 40-watt Instant-Stort, 40-watt Rapid- 
Start, 38-watt Slimline. 


8-FOOT MODELS: Avoilable in 2 lamp 
75-watt Slimline; 4 lamp or 8 lamp 75-watt 
Slimline, 40-watt medium bi-pin, 40-watt 
Instant-Start, 40-wott Ropid-Start or 38-watt 
Slimline. 


the “ECONOMY” luminaires 


with metal sides 
4-FOOT MODELS: Avoilable in 2 of 4 


lamp luminaires, choice of 40-watt medium 
bi-pin, 40-watt Instant-Start, 40-watt Rapid- 
Stort, 38-watt Slimline. 

8-FOOT MODELS: Avoilable in 2 lomp 
75-watt Slimline; 4 lamp or 8 lamp 75-watt 
Slimline, 40-watt medium bi-pin, 40-wott 
Instant-Start, 40-watt Rapid-Start or 38-watt 
Slimline. 


— lighting features and maintenance advantages 


These luminaires are of the New Rapid-Stort units offer an Two jack chains suspend entire Sturdy, concealed spring-loaded 
“General Diffuse” type; opproxi- unusual advantage: “No starters louver and V-spine assembly from _— louver latch instantly releases or 
mately half the light goesup tobe to replace.” Installation of Rapid- fixture body, making relamping engages all-steel louver by snap- 
reflected from ceiling and upper Start luminaires slashes mainte- easy and substantially reducing in action. Releases with slight pres- 
walls to provide comfortable, nance cost by eliminating starter maintenancecosts.Thisconvenience sure of fingers. Simplifies relamp- 
glore-free, uniform lighting. replacement expense. feature saves time and money. ing and maintenance. 


where quality counts— 
SPECIFY MITCHELL 


The superbly engineered MITCHELL “‘Lodestar”’ and 
“Economy” luminaires are built to the most exact- 
ing standards for easy time-saving installation, for 
low-cost maintenance, for dependable long-life per- 
formance. Where quality with sensible initial cost 
are important considerations —be sure—specify 
MITCHELL. For complete specifications covering 
these new luminaires, ask for Bulletins 707 and 708. 


| 
Mitchell Manufacturing Company, Dept. 3-F 
_ 2525 N. Clybourn Ave., Chicago 14, Illinois 


Send date on MITCHELL 
“Lodestor” and “Ec y" Luminaires. 


MITCHELL MANUFACTURING COMPANY ress. 


2525 N. Clybeurn Ave., Chicage 14, Illinois 
In Canada: Mitchell Mfg. Co., Ltd. 19 Waterman Ave., Toronto 


My. State... 
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meet the ADWANCE 
LAMP 


Made by the 
WORLD'S LARGEST MANUFACTURER 
devoted EXCLUSIVELY to the 
engineering and design of 
FLUORESCENT BALLASTS 


* plonded lo the Hesign of Rapid Start 
Fluorescent Lamps 


| LOW POWER (single lamp) 
HO-140 HIGH POWER (single lamp) 


Aovance HO.2540 POWEREABYOR (wo lamp) 
TRANSFORMER 
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of the shadow Cbhoth inner and outer 
most closely approximate the traced out 
line then the filament of the lamp is eon 
sidered to be at the foeul promt The 
edges of the shadow of the mask seldom 
coincide perfectly with the traeed out 
line: deviations from perfect: coincidences 
ore a measure of the imperfections of the 
reflector The sensitivity of the method 
for determining focal point can be esti 
mated, for example, from an examina 
thon of a pattern taken with the lamp 
inch out of foeus and a pattern taken 
with the lamp in foeus It has been 
found that the foeal point can be deter 
mined easily to within ineh. 

In using the NBS Short Range Foeus 
ing Method, it should be kept in’ mind 
that only a relatively small fraction of 
the total aren of the refleetor is aetually 
utilized in the determination. This eon 
sists of the thin strips on the reflector 
that contribute to the formation of the 
elges of the shadow of the mask As in 
ny sampling technique, the validity of 
the sampling must be established \ 
study of the searchlight refleetors for 
Which the method was de veloped showed 
that the major departure from parabolic 
torm was charaeteristically «a funetion of 
the radius of any sampled aren, and that 
the foeal points of all the zones in ans 
thin cireular strip (symmetrical about 
the axis) were constant. The mask wos 
therefore designed in such a way as te 
provide a sampling of arenas of the retles 
tor with « considernble range of radii 
Any of a variety of masks may be used 
ond they should be designed in eneh 
to provide a sampling of reflector areas 
suited to the eharacteristies of the pas 
tieular refleetor used 

The projected shadow pattern reveals 
reflector imperfections clearly. addi 
tion to the distortion revenled by devin 
tions between the edge of the shadow of 
the mask and its traced outline on the 
screen, an examination of the edge of 
the beam and of the appearanee of the 
unshadowed areas within the beam will 
cleurly show exeessively prominent grind 
ing marks, bumps or hollows, distortions 
due to thermal or mechanical 


ote While to a limited extent, retleetors 


stresses, 


nav be examined visually for such dis 
tortions, they are very much more diffi 
to detect this wes Moreover 

the projected shadow pattern, quan 
of the defects may ln 


nnd ecurntels 


Home Design Is Subject of 
A.LA.-1.E.S.-S$.1.D. Student Contest 


The design of lone vith emphasis 


TWELVE architect-designer teams visited Nela Park for lighting lectures in 
preparation for Cleveland’s Fourth Annual A.1.A.-LE.8.-8.1.D. Student Competi 
tion. They are shown here with members of the Competition General Committee. 


eossful ovear, the Cleveland  Seetion’s 
netive Committee on Allied Arts worked 
with the School of Architecture of West 
ern Reserve University and the Cleveland 
Institute of Art) and the Allegheny 
Chapter of the of  Tndustrial 
Designers 

More than 200) members and guests 
attended the April 15 meeting the 
University Club. A. Staley presented 
certifientes of merit and the first 
prize to the architect designer team of 
James Kozel and Ernest Schwartz; see 
ond prize, S60, to Charles Rimer and 
William Bonner; third) prize, to 
William va de Velde and G. Bishop King 

In addition, three prizes of S20 cach 
per team were presented to Milan Sruka 
ned Joseph Romelfanger for the Dest 
Architectural solution; to Andrew Burin 
ond Riehard Rohrich for Best) [lamina 
tion solution; to Carl Putzier and Wal 
ton Sparks for Best Interior Design solu 
tien The jury consisted of J.) Byers 
Havs and John Bonebrake for 
Miss Mary Webber and Norman 
Vaeha for LEAS. and Sam Seheer for 

finest spenker of the evening program 
was Ralph Evans, Eastman Kodak Co., 
Whe kodseolored slice Jeeture 


“The Expressiveness of Color” 


IT SEEMS TO ME 


article, “Taste, the 

the fine rian Lastitute 

other points on 

s to snd 


e most horrible 
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experionce in his own buildings: where be 
has been powerless to control the qualits 
of the luminaires mstatled byw the lessees 
But it's no overstatement to say that 
many fluorescent lighting systems in 
stores and offiees are ghiring, 

Most fluoreseent hit or miss lighting is 
tlso subjeet to eritieism for lack of good 
trusts Only the welldone ones lave ae 
ceptable style Keonomies is 
probably othe reason; small 
companies say they cannot afford the 
services of good designers and the results 
are not good for those who buy You 
could say, too, that it took nearly fifts 
veurs for ineandeseent lighting to reaeh 
reasonably ortistie excellence It hive 
glaring beginning, too Mlioreseent 
lighting is about 700 weeks old 

What can the LEAS. do to help? Let 
us first acknowledge two things: (1) in 
recent years we have had no nationalls 
recognized aetivity the fields of art 
and architecture, and we should; (2) we 
do not generally recognize illumination 
as part of the design and architecture of 
buildings, and we should. On the first 
point, our list of Official Representatives 
to Other Organizations doesn't inelude 
either the American Institute of Arehi 
teets, the Society of Industrial Designers, 
the College Art Association, or the Soe 
ety of Arehiteetural Historians. We do 
not have a national Committee on Allied 
\rts Cleveland member  reeenths 
pointed out that “the majority of our 
meetings consist oof our own tembers 
talking te our own tembers obout ous 
own stuff.” 

Historically, the deeadenee of arehites 
ture in past centuries was said to be due 
to the lack of understanding by arehi 
of ther ernftsmien 
yperation is out iv street 


mswers faulty lighting 
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on its lighting, is the prize prob glare guaranteed te ruin vour eves it 
emoof the student com one puunfu enor oor less 
tition in Cleve ite fourth su Mr. Allen's diatrihe may he based on Continued on page 284 


antinued fram page 


lack of and 


knowledge of art and architecture by us 


could tle the appreciation 


eraftemen 
Allen's 


blaming the T square 


Mr 
little like 
box like 


In ome castigation 
“ems 
tor the 


Im the 


houses being built today 
wrong environment any 
weeks 


lamp can 


be glaring In 700 Huoreseent 


lighting has come a long way, but fortu 


nately the way is vet longer. All lighting 


in interiors can be made more safe for 
eyes by adopting principles of better de 
better architecture 
We should 


help of the 


weleome the sympathetic 


architeet and the industrial 
Thos 
worked 

puys 
ine reuse K \ 
Pack, 


designer as well:as his criticism 


Sections and Chapters who have 
vith 
May 
Sraueyv, General Rleetrie 


vland, Ohio 


groups know that it 


the tribves 


ler 


ABOUT PEOPLE 


Eugene W. Beggs, 


Westinghouse 


manager of the 


fluorescent and mereury 


lighting sections, was one of the lead 


ing speakers at the international eon 
vention of Francaise des 
Dijon, Franee, May 


spoke on 


intron 
helair iggistes, in 
17 Mr 


Trends in 


Begus “American 
hile etre 


detailing the 


Discharge Lamps,” 
growth of flaoreseent and 
mercury United 


lighting in the States, 


The elections of Don G. Mitchell as 
Chairman of the Board of 
snd H. Ward Zimmer 
Bleetrie 
innounced by 
Both 
duties immediately and have 
ters at the New York City 
offices Mr. Mitehell, 
resident of the 


Directors 
President of 
have 


the Board of Dire: 


Svivania Produets Ine 
been 
tors officers assume their new 
executive 
been 
is Chairman, Max F. Balcom, 


whe will continue to serve the company 


whe has 
COM sittice 
eeds 
isa Director and in «a consultative and 
Zimmer has 


View President 


advisery capacity. Mr 


Executive since 


to that 


in charge of opera 


v0 and for three vears prior 
was View President 


thons, 


Rollo Gillespie Williams, 


ind lighting, is now an indus 


authority 
on color 
is YO Clent Road, Great Neck, 


trial consultant in lighting. His 


George L. Jaeger, product specialist 


in the Westinghouse Lamp Division's 


commercial engineering department, 


has been appointed a district engineer 


in the northwestern district with head 


quarters in Chicago. 


Max D. Gruber has been named New 


York representative for Eastern Fix 


TELECAST 


Mr. Gruber’s office is 
New York, N. a 


o., Boston 


>» W. St., 


been 


Insti 


Nine eleetrical engineers have 
d Fellows of the 


of Electrical 


American 
Engineers by its 
Pioneer Ben 
A. G. Clavier, Fed 


Laboratories; 


board of direetors They are 


Allen, 


fix Aviation Corp.; 


Re lipse Division, 
eral) Telecommuniecation 
A. A. Nims, Newark 
K. M. Smith, Commonwealth 
J. C. Woods, ‘‘ommon- 
vealth Edison Co.; W. W. Wishard, 
Commonwealth Edison Co.; M. H. Pratt, 
Mohawk Power Corp.; G@. B. 
Kaiser Demitri 
Trone, (ieneral Electric Co. 


College of Eng! 
neering; 


kulison C'o.; 


Niagara 


Seheer, Industries; 


Section of LES. is 
proud to member Dr. 
Cristjo Cristofv, Doctor of Engineering, 


currently doing research on sur 


Louis 


The St 


welcome as a 


whe is 
lighting systems, ineubation, and 
table for 
Mo. Dr. Cristofs 


selentifie 


in orthopedic the Shampaine 


is the 


St. Louis, 


wuthor of many works and 
has received honors from several Euro 
universities. He is now also act 
United 


technical 


pean 
ing as a consultant for the 


Stutes Air Foree on some 


matters 


The Strickland Eleetrie Co., 1427 East 
Isth Ave., Columbus, Ohio, operated by 
Cc. J. Strickland, has been appointed as 
local distributor of Westinghouse ultra 


violet lamps. 


Walter W. Wendelken has been ap 
pointed director of works engineering 
for the Headquarters Manufacturing 
Division of Westinghouse Eleetrie Cerp. 
Mr. Wendelken, who has been with the 
company since 1917, was appointed chief 
eleetrieal engineer of the works engineer 
ing department in 1949, from which posi 


tion he comes to his new assignment. 


Sidney P. Lipkins, president of Broad 
lighting and 


maintenance 


way Maintenance Corp., 


eleetrical eonstruction and 


company, Was presented with a silver 


plaque by the Broadway Association, 


Ine.. to mark his 25 years of lighting 
service. 

The appointment of Joe Pollatschek 
as a lighting specialist to serve architects 
and lighting engineers in Texas, Louisi 
ana, and Oklahoma from headquarters in 
Dallas, 
(ilobe Lighting Products, Ine., Los An 


Texas, has been announced by 


eles. 


MeKee Glass Thateher 
Giass Manufacturing Co., Ine., has ap 
pointed the firm of Cahill & Galbraith, 
205 Terminal Building, Seattle, 
Wash., as their northwestern represen- 
under the 
Territory 


Division, 


Sales 


They will 
of Pacifie 


tatives., operate 


direction Coast 


Lighting News of Current Interest 


John B. Miller of Los An 


ue les, Calif. 


Manager, 


E. 8. Dunch, Mer 
chandise Department of Bermuda Ele« 
Light Co. Ltd., Hamilton, Ber 
muda, will represent his company at the 


British Fair. 


manager of the 
tric 


Industrial 


Sylvania Eleectrie Products Ine. has 
ippointed Charles W. Reinhart as Add 
fluorescent fix 
Division. Mr 


vertising Manager for 
tures of their Lighting 
Reinhart will have headquarters at the 


New York City executive offices. 


Coy C. Jordan, member of the Caro 
linas Section who has been serving in 
the United States Navy, is returning to 
civilian life and his job as commercial 
sales supervisor with the Carolina Power 


and Light Co. in Raleigh, N. C. 


C. A. Badeau, chief engineer of the 
Thomas & Betts Co., has been appointed 
to the codes and standards committee of 
the National Electrical 
Association. He is 


of its 


Manafacturers 
also chairman of 


electrical power group and 


conduit fittings section teehnieal 


committee. 


The records with regret the 
recent death of two Cc. E. 
Loomis of Corning Glass Works, mem 
ber of the Chicago Section, died recent 


Albert T. 


California 


Soctety 


members. 


ly after two months’ illness. 
Bergeron, of the 
field 
the Illuminating Division of the Miller 


Northern 


Section, sales representative for 


Company, died May 3. 


BOOKS AND PAMPHLETS 


Books whose reviews are marked * are 
avaiable for inspection at Head 


quarters (fice, Technical Dept. 


Why Chalkboard Lighting in School- 
rooms?, « 
booklet, by Leonard V. James, illumi 


new nine-page illustrated 
nating engineering consultant, discusses 
Among the 
effects of 
glare to the eye, light distribution over 
the chalkboard, tasks at the chalk 
board the development of a new 
chalkboard light. This booklet is avail 
able, free, from Solar Light Manufae 
turing Co., 1357 South Jefferson St., 
Chieago 7, Il. 


proper lighting in sehools, 


subjects covered are the 


and 


*Lichttechnik by Walter Kohler, pub 
lished 1952 by Helios Verlag GMBH, 
Berlin—Borsigwalde, Germany; 600 5% 


x 8% inch pages, 394 illustrations, 47 


(Continued on page 354) 
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SHIELDED 
from GLARE 
BRIGHTNESS 


0.6 candles per 


square inch 30°- 80° zones 


Where balanced brightness is essential to your 


lighting plan ideal solutions are offered by 
Globe's concentric ring incandescent — or - 


fluorescent and slimline “Classliter.” 


Write for complete details and photometric data. 


Globe Lighting Products Inc. 2121 South Main Street Los Angeles 7, California 
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29.8 
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ILIUITECON OIL 


For Selling, Litecontrol Fixture No. 5928 puts For Displaying masterworks in this Art Mu- 
products in their det light. Holophane low-brghtness seum, Litecontrol paints the scene with F-74 4-lamp hix- 
lens furnishes even illumination Removes all glare and tures. “Custom” in appearance and performance only, 
sharp contrasts. Simple, smart and efficient. Also avail- modified “standard” design makes them exceptionally 


able with diffusing glass panels economical 


For Working, Litecontrol keeps busy eyes sharp For Learning, Litecontrol Fixture No. 4624 helps 


inthis othee with No. 5124 and No, 5128 2-lamp fx. pupils see through the tough ones. Good looking, 
tures. Smart and unusually ethcient. Holophane Con- eighty-six per cent efhicient, ts low mitial cost and sim- 
TROLENS prevents glare and sharp contrasts. Hinged door ple maintenance make it popular for classrooms 
frames open of close at the imap of your fingers — On ¢CxX- 
clusive Litecontrol Trigger Catch snap-locks 

There's a LITECONTROL Fixture for every scene and sit- 
uation. You, too, can have “custom” beauty and perform- LUTE CON TIROMIL 
ance at “standard” prices. Write tor catalog and complete — 


information CA 


LITECONTROL CORPORATION 


36 PLEASANT STREET WATERTOWN 72 MASSACHUSETTS 


OCESIGNERS ENGINEERS MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT OISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALE 
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This new brochure 
now available... 
Send for a copy. 


New useful data on Kopp engineered glass products is given in 


the brochure shown above. It describes a wide variety of lenses, 


color filters, cover glasses, globes and other items designed by 


Kopp engineers, and shows the manufacturing processes by which 


Kopp products are made. 


Each of the Kopp products described has been designed to 


fulfill the requirements of some specific application. A study of 


the brochure shows the possibilities of expertly designed and 


carefully made glass parts in many fields and applications. 
May we send you a free copy of this thought-stimulating booklet? 


KOPP GLASS, Inc. 


SWISSVALE, PA. 


1953 


KOPP GLASS, INC., Swissvale, Pa. 


Please send a copy of KOPP ENGINEERED GLASS (Bulletin 
K-353) to: 


Name 
Title 
Company 
Address 


| 
| 
| 


4 
nd other if, 
Engineered 
| 
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oe 
ay 
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LIGHT LEVELS were recorded and 


DARK STREETS caueed accidents which spurred drive for better 
livhting te eliminate this major cause of traffie toll, Surveys: have 
chown that each night traflie fatality costs a community $65,000 


in assigning relighting priorities 
city’s business and residential streets. 


TRAFFIC MOVED FASTER with less strain on drivers and pedestrians when downtown light 


levels were increased more than 300 per cent. New lights were installed on primary and 
~ccondary theroughfares and residential streets order of need for lighting protection. 


EFFECTIVE STREET LIGHTING 


Vast Dayton Power and Light program 


Dayton, Ohio, is saving hundreds of 
lives, increasing property values, and 
decreasing its crime rate with modern 
relighting of the eity’s streets. Under a 
plan deseribed by safety officials as the 
“most functional in the world?” Dayton 
has become one of the most effectively 
lighted cities of its size in the country, 

The plan gives top priority to streets 
where pedeste ian and automobile trafhie is 
heaviest. It utilizes filament, sodium, and 
mereury-vapor luminaires, each applied 
where its advantages can best be used. 


The first relighting doubled ilhumina- 
tion in the downtown business district. 
an area of over five square miles. Other 
streets followed. on a priority basis, and 
the relighting program is continuing. 

How Dayton achieved its bright, safe 

streets and some of the benefits thes 
have brought is teld in the picture story 
on these pages. 
G-E LIGHTING ENGINEERING is helping 
lo relight thousands of miles of street- 
all over America, making communitie= 
safer, mere pleasant places to live. 


RELIGHTING PLAN studied by J. Hess. Co. TLS. Nonne 
man, Dayton Power & Light Co., plan’s originator, Mayor Lolirey, 
former City Manager MeClure. Relighting cut night accidents 1067 


ne 
4 | 
| 


MORE BUSINESS came as crowds of evening shoppers were drawn by 
bright, safe streets. Stores started profitable evening store hours. New 
ventures were encouraged, Daytonians enjoyed more shopping time, 


MAKES DAYTON SAFER 


helps business, cuts accidents 


Your electric utility can call on General Electrie’s serviee- 
for planning and consultation, just as Dayton’s utility has done. 
Vitally interested your community's welfare, your utility 
has the know-how to help vou modernize your street lighting 
quickly and economically. 

If vou would like booklets on how to plan and promote better 
street lighting in your community, write Seetion 452-132, 
General Electric Company, Schenectady 5, New York. 


Goo can pout your confedence 
GENERAL @@ ELECTRIC 


HAZARD AREAS, such as this railway crossing, were specified by 
Police Department, given priority and special attention. Use of specially 
arranged standard lighting units provided safer, brighter light patterns. 


NO MORE FEAR for pedestrians at night, after relighting. rs 
Proud of bright, cheery streets, they weleome the end of robberies ame 
and molestations, feel safer in residential sections after dark, 


PROPERTY IS SAFER. Dayton police and fire departments report 
that the new street lighting enables them to move faster and 
more efficiently to prevent property losses by fire and theft. 


> 
, 


é 


540 sees... Featuring the New 
\NCANDESCENT CONTROLENS* 


@ SCIENTIFICALLY DESIGNED . . . by Holophane 
Engineers, these units provide (1) high output 
(2) controlled distribution (3) minimum glare. 


NEW PRISMATIC PATTERN .. . of the drop-trim Dished 
CONTROLENS produces the utmost in architectural 
F540 


MODERN CONSTRUCTION .. . conveniently sized to fit 
standard acoustic block. Available in two depths —8%” 


Elegant and Efficient ond 4'2"—for normal and shallow headroom. 
Lighting for 
Architects, engineers ond contractors are invited 
Reception Rooms to write for complete data, without obligation. 


Lobbies 
Private Offices 


Resid Inc. 
esidence -HOLOPHANE COMPANY, Inc. 


Corridors 
Restaurants ting Authorities Since 1898 * 342 MADISON AVENUE, NEW YORK 17,.N.Y. 
THE HOLOPHANE COMPANY, LTO., THE QUEENSWAY, TORONTO 14, ONTARIO 


*® 
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antinued tram page 254 


tubles; price 22.50 German Marks 
approx, £5.35). Subjeet: Current light 
ing practice in Germany; text in German 
Topies treated include A. Evaluation of 
Lighting: light source as transmitter, eve 
as reeeiver, degrees of efficiency of light 
production, units and nomenclature, pho 
tometry, color measurement and color 
vision: B. Production of Light: light 
sourees; ©. Lighting Technology illu 
mination and vision, davlighting, arti 
ficial lighting design, lighting applies 
tions offiees, drafting rooms, outdoor 
arenas, street Lighting (much taiorescent 

airport, industry, stage lighting, photog 
raphy, projection, erythemal infra 
red, residence lighting, public buildings, 
indoor sports, restaurants, museums and 
art galleries, churches, theaters, archites 
tural lighting, advertising (stores, store 
Windows, signs); The 
hook is coneluced bibliog of to 
hooks amd 275 papers published in the 
U.S. and Europe, although mostly Ger 


Engineering —A Creative Profession, 
S2-page booklet published bw the 
Engineers’ Couneil for Professional 
Development, is a comprehensive guide 
toe the ehoice of a career in one of the 
several of engineering. The types 
of work involved, requirements ino 
tude and education, opportunities in the 
field and the organization of the pro 
fession are covered, The booklet, which 
replices the Council's “Engineering as 
a Career,” is available at 25 cents pet 
copy from the Engineers’ Couneil for 
Professional Development, 20 West 


St.. New York Is, N.Y 


Rear Lights of Motor Vehicles and 
Pedal Cycles, page illustrated hook 
let, is au report from the Department of 
Scientific and Industrial Researeh, Road 
Research Laboratory of Great) Britai 
An analysis was made of the records of 
wecidents of prewar cid post-war ears 
vhere rear lights were a faetor, and oa 
survey was undertaken to determine 
reliable statisties on the effeets of 
mounting height, candlepower pet 
formanee of specific lamps and refles 
tors. The Road Research Technieal Pa 
per No, 25 is available from the Depart 
ment of Seientifie and Industrial Re 
seareh, S-11 Regent Street, London, 


at 40 cents each, plus postige 


.. And a Voice Shall Be Heard ix 
new Civil Defense communications 
motion pieture available T6mm and 


S3mm sizes, for use by governmental or 


JUNE 1953 


THE MILLER LEXINGTON fluorescent 
luminaire offers these important ad- 
vantages: 


LiGuTiNG—highly efficient with ex- 
tremely low brightness for true visu- 
al comfort. 

ECONOM Y—easier, quicker installa- 
tion, and low maintenance — low 
overall cost (of fixtures, installation 
and maintenance the true cost). 
Achieved by new engineering fea- 
tures. More for your school lighting 
dollars. Write for details. 


Functional— 
clean, simple lines. 
¥, 
EASY 2-way lamping— ' 
/ 1 ladder position. 
piece steel louver. 
4 
‘ 


THe miller COMPANY Meriden, Connecticut 


LEADERS IN LIGHTING SINCE Itt 
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Continued tram page 


private organizations to promote Civil 
Defense programs. Made by the March 


of Time for the General Electric Com 
pany, the I6mm versions are obtainable 
from that company's 1S film libraries. 
Loans of the film are without charge. 
The 35mm film for theatrieal or audi 
torium showings are available only upor 
direct request to General Eleetrie Co., 
Motion Picture Television Department, 
Bldg. 23, Seheneetady 5, N. Y. Copies 
may be purchased in either size: 16mm 


for $35; 35mm for $85. 


PLASTIC PANELS 


Southern Plastics Company stands ready at all 


times to work with your designers and engineers. pany safety directors with a complete 
eatalog of the many accident prevention 


Occupational Safety Service Guide, 
52-page booklet 2.1 published by the 


National Safety Couneil, provides com 


Southern Plastics is equipped to develop an extrusion or the Came. 
mold to your specifications or to design the extrusion or sufety man, it offers the Couneil’s peri 
mold to fit your needs, as they have done for the largest odicals, newsletters and a library of tech 


lighting fixture manufacturers in the world. 


nien! and administrative publications 


covering occupational aeeident preven 


tion. Information on the subjeets eov 
ered in the basie and advanced courses 
of the Couneil’s Safety Training Insti 
\ Mh [St tute is also included. To assist the fore 
man, the serviee guide offers a monthly 


408 Pendleton St. Columbia, Ss. od magazine, 24 training films that show 


the PFAFF & KENDALL Story 
in Chicago Parks... 


Nature's beauty now combines with the last 
word in functional, economical lighting stand- 
ards in the parks of Chicago. Aluminum stand- 
ards were first installed in May 1946 and as of 
February 1953, there were 700 in use. Pfaff & 


Kendall is presently producing approximately 
1700 more for installation this year. 

Wherever P & K All-Aluminum standards are 
installed, up-to-the-minute lighting efficiency 
and lowest maintenance costs are assured. 


WEY P & K ALL-ALUMINUM STANDARDS AND BRACKETS ARE ALWAYS THE WISEST INVESTMENT : 


@ Much lighter weight means lowest instal- 
lation cost. 


®@ Negligible rate of corrosion provides long- 
est life. 


WRITE FOR LATEST P & E 
CATALOG...AND USE THE 
P & K PLANNING AND 
ADVISORY SERVICES WITH- 
OUT OBLIGATION, 


@ No painting required means substantial, 
continuous savings. 


@In event of knock-down salvage and re- 
use is entirely practical. 


endall 


Foundry Street 
Newark 5, New Jersey 


Special 28° tapered All- 
Aluminum standard with 8° 
overhead lighting upsweep 
arm on Lakeshore Drive. 
made to Chicago Park Dis- 


trict specifications. 


(Photo courtesy 
Chicago Park District) 
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the pamphlet 


maintenance, 


supervisors how to 


ng a better 


Services 


from 


lamp 


several hunds five 


tin 


ige revised 


basic 
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bhutan traits 


Version of 


booklet 
Westinghous 
‘he booklet 


includes 


\ 


it 


gram and 


the mer- 
is 
Eleetric 


formation 


the thuoreseent me reury une 


mereurys 


bient temperature 
from Westinghouse 
Arthur Ave., 


type 


discusses lamp 


Copies 


lamps. 


lamp temperature 


ure 


In addi 


tion to applieation and performance data 


and lumen 


Lamp Division, Mae 


N 


Bloomfield, 


NEW MEMBERS 


on 


Vembher 


At the 


Executive 


meeting 


of 


ALAMAMA 


ham, Als 


Committee, 
Mays 


elected to membership 


the 


held 


the 


Warrier 


LES 
in Baltimore, 


following 


Ra 


Birming 


were 


‘ ‘ Ariz 
M \r Publ Sers ‘ 
nix, Art 
to. Phoenix, Ariz 


Member 
Endres, 1 M Public Building Service, Wash 


ington 


Vember 
Marvin de Westinghouse  bleetri 
Supply Co., Raleigh, N. ¢ 


Members 

Bumeardner K Westinghouse 
Corp, Winston Salem, N. 

Meacham, T. General Eleetrie Coa. Char 
lotte 

Welker, V. ¢ dr fieneral Klectrie Supply 
to. Greensboro, 


CENTEAL NEW YouR 


Members 

Barnes, BOB, Corning Glass Works, Corning 

lronaldson, J. Sylvania Electric Products 
Ine Salem, Mass 
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ARE YOU PLANNING 
STAGE LIGHTING 
FOR SCHOOLS? 


HUB CATALOG 


line of institutional and commercial lighting equipment 


ALSO AVAILABLE 


HUB CATALOG 
switchboards 


HUB CATALOG 


NO. 952. 
NO. SB-51. 
NO. 47 


Ask for our portfolio of 


TYPICAL STAGE 
& AUDITORIUM 
LAYOUTS 


Write us on your letterhead. No charge or 
obligation. 


Condensed presentation of HUB's 


HUB 


A complete and comprehensive col 
lection of HUB catalog and data sheets in a loose leaf binder. 


HUB ELECTRIC COMPANY 
2255 W. Grand Ave. 


stage and light control 


Chicago 12, Ill. 


JUNE 


1953 


Fe IGHTING 


The greatest of. 
styles and types for sige 


purpose. 


Cire 


DIVISION 


JONES METAL PRODUCTS: 
WEST LAFAYETTE, 


When the Hand is Quicker 
Than the Eye 


Eyes wander and unrelated thoughts 


destroy student attention when chalk 


boord glare occurs. 


For as little as 3c per square foot 
Endur Chalkboard Resurfacer can main 
tain the correlation between your class 


attention and grades. 


Endur Chalkboard Resurfacer 


offers two color choices — Standard 2-24 and Special 
2-20 Dark Green. Easily applied — brush, roller or spray. Endur 
Chalkboard Resurfacer will retain chalkbite for the next ten years 


without chipping, cracking or peeling 


Ask your nearest school supply dealer 


now or write us for information 


Member 


ENDUR PAINT COMPANY, INC. 


75 North Street, Salem, Mass. 


Copies of Gumle 2.1 enn be « 
7 me MW Arizona Public Service Co 
aton } \ Arivona Publi Service Co 
| 
Ty 
. 
‘ 
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STA 


Members Sipala, Vi J Paul temis, Hartford, Conn 


Harkhauer The Cleveland Eleetri Smith, A. Connecticut Light & Power Co 
CHICAGO 
Iluminating €o. Cleveland. Meriden. Conn 
Members Kush, Oleweland Electr IHuminating 
fleveland. Ohie (ORNHESKER CHAPTER 


Champion Lamp Works, Lyon 


4 treneral Blectrie Cleve 
fonrad, ¢ tiarden Cit Viating & Mfe ane 
Chicane. 11 K The F Benn \ l.ine laterial o Milwaukee 
is 
(orp. Hammond. Ind June K ¢ freneral Eleetrie Co. Cleveland New Yoru Caarren 
Mullen. fieneral Bleetrie Co, Chieags 
Miller Cleveland Flectric Illuminating Member 
Foesnarte Nelh Habert Hattis, Chicago (fo. Cleveland. Ohio Hartman, J. R American Locomotive Co 
116) Oak Road leveland Schenectady. 
Student Wernher Height Member 
Leavitt. Gierald. University of Urbane ler K J Westinghouse Corp Caldwell Line Material Albany 


Cleveland. 


PENNSYLVANIA SPOTION 


SPO TION CONNEC Station 


Members Member 
Supply Co Kuehert, K. General Electric Supply Co 
Allentown, Pa 


We 


Nieb Westinghouse hleetrie Corp Patterson, T. freneral Rleectric 


~ high standard 


A 
3 


Cleveland 


FLORIDA CHAPTER 


Member 
| F Benjamin Mig Co 
Tampa, Fla 


Non Srorten 


Members 
Diaz Filippi, Po Administracion General de 
las Usinas Electricas lox Telefonos del 
Estado, Montevideo, Uruguay, S. A 
Kimeto, Toshio, Kimeote Eleetrie Co. Ltd 
Osaka City, Japan 


ShOTION 


Member 
Fink, W. ¢ Jr. Senior Fluorescent Ine \r 
lanta, tia 


Mewher 
Bannister H. Senior Fluorescent Ine 
Atlanta 


INDIAN, CHAPTER 


Student Mewher 
Purdue University Lafayette 
Ind 


lows, 


Mewhers 


buque, la 

Michilides, James, Lowa Public Servier Co 
Waterloo, la 

Williams I. lowa Public Servier Co 
Waterloo, la 

Zukerman, J. M Electrical Dist) Co 
Rock Island 


Menton 
VWember 


4 & 8 FT."LUMINOUS INDIRECT LUMINAIRES — Meneses, Roberto. Meneses Hoyos & Mex 


igo 12. 
@ Modern designer styling, creative engineering and fine crafts- Associate Member 
manship are combined into a unit of exceptional beauty and Torres, Jorge, Torres Hermanos, SA, 
high overall efficiencies. Puebla, Pure. Mexico 
@ Curved panels of white, ribbed polystyrene give high reflec- icminaer insiieien 


tivity and produce a luxurious quality of illumination. a em 
@ The illuminated unit blends into the ceiling since its surface Fannon, J. J.. John J. Fannon & Co.. Grosse 
brightness and that of the ceiling are nearly equal. Pointe, Mich 
@ Unit is below the minimum brightness specifications of Illum- Fannon, KR. J.. John J. Fannon & Co., Gravee 
inating Engineering Society. Hinchman & Girvils Ine 
Write for Data Sheet B-9 Detroit Mich ee 
Sor Complete Specifications Student 


of Michigan, Ann 


Stempien, © University 
Arbor, Mich 
PI SBURGH REFLECTOR COMPANY CHArTER 


411 OLIVER BUILDING, PITTSBURGH 22, PA. Members 


Armstrong, LL. Westinghouse Electric Corp 
Litthe Ark 

Glover, O'Bannon Bros Litthe Roek 

INCANDESCENT 

Simpson W K Ark Power & Light ¢ 
Little Roek \rk 

Wembers 

Beard freneral Eleetrie Supply 


to Memphis, Tenn 
Venable J. ¢ Giraybar Electrie Co Litth 


REPRESENTATIVES IN PRINCIPAL CITIES © WHOLESALERS EVERYWHERE Rock, Ark 


ENGINEERING 


ILLUMINATING 


- gr: 
mew 
FLUORESCENT 

E_ 


MILWAUKER SECTION 


Members 


Berry Kk ‘ Ohio Chemical & Surgical 
Equip Co. Madison, Wis 
bideregger Hans. Jr Miller Brewing Co 


Milwaukee Wis 

Hanser K (iravbar Eleetrie Co. Ime 
Milwaukee, Wis 

Kehler, HOW Harnisehfeger Corp. Milwan 
kee, Wis 

Muench, T Wisconsin Publ Service 
Corp. Green Bay. Wis 

Puent, ¢ Line Material Co. Milwaukesr 
Wis 


MoNTREAL Shorten 


Menher 
( haput Lionel Canadian Ltd 
Drummondville, Que 


New 


Members 

Cheney, HL NV 44 Walnut Lynn Mas- 

Christaldi, G.I RK. G. Vanderweil, Boston 
Mas. 

FO Jr Malden  bleetric 
to Malden, Mass 

Keleher Vanderweil Boston 
Mass 

Manzi, Michael, Manzi Electrical Corp. Law 


ence, Mass 


New ORTEANS 


Member 
Jones, ROR Louisiana Power & Light Co 


(iretna, La 


New York 


Ve 

Clark, Franklin, Hanovia Chemical & 
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DUST - FREE LOUVERS with 


MERIX 
ANTI-STATIC #79 


Keeps Plastics 
Dust- Free; Lint 
Free 


w Used on all 
Smooth Surface 
Plastics’ like 
Polystyrenes 
Styrenes, Viny 
lites Intertion 
molded Plastics 
Wiped, Dipped or 
Sprayed On 
& Application on 
One Side Removes 
Dust Attracting 
Static on Beth 
Sides (Up to 
thickness), of La 
minaire Panels 
NEWEST ON <=79 
FOR DIPPING: ‘, 
=79 te WATER 
lowers Quantity net 
cost te $1.50 gal 
gives ABSOLUTELY 
SPOT FREE HIGH.- 
LUSTRE FINISH. 


AVAIL YOURSELF OF: 


Free Reprint of Test-report f De 


ample Quart $3.85 
mple Ga $8.50 
FOB CHICAGO 


Write or wire TODAY! 


MERIX CHEMICAL COMPANY 


LES. 653 
1021 E. 55th St., Chicago 15, III. 


5 Reasons Why 


COLD CATHODE 
is the Lighting 
for SCHOOLS 


1. Lowest surface brilliance, least 
glare of any fluorescent source. 

2. More efficient utilization—no 
diffusers or louvers needed. 

3. Lamps last 3 to 5 times longer 
than other fluorescent types. 

4. Life of lamps is not affected by 

switching on and off. 

5. Cost far less to maintain. 

For detailed information about 

cold cathode lamps and lighting, 

send for our latest circular 

“Better Lighting”. 


VOLTARC TUBES, Inc. 


Norwalk, Connecticut 


Our constant program of research has developed more and more 
ways to improve the performance of ballasts, adding quality often 
at no extra price, in face of tremendous material cost increases. 


ACME ELECTRIC CORP. 
ACME ELECTRIC CORP., LTD. « 


50 N. Line Rd., Toronto, Ont., Canada 


296 Water St., Cuba, N. Y. 
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A highly magnified tungsten Ge 1 Electric Co., 
T U N G S T E N 32A-33A 


General Electric Co., 


Asbestos, or even fire brick, would 
melt at the 5000° glowing tempera- Globe Lighting Products Inc. 29 
ture of a tungsten filament within an 
incandescent lamp. The melting point Edwin F. Guth Co. 61a 
of tungsten is 6120° F —that of i i 

Holophane Co., Inc. 34A 


but 2800° F. 


Hub Electric Co. 
Kopp Glass Inc. 


Litecontrol Corp. 


Tungsten oxidizes 


so rapidly that the 
oxygen nt of one wire drawn of 
drop of water distributed 00047 inch about of the di.. | Biller Oo. 


evenly over 500,000 
lamps would cause 
early blackening of 
all of them. 


Mitchell Manufacturing Co. 25A 
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Inside Back Cover 
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May we mail you a copy of this new 
booklet L, CHAMPION OUALTTY, 
ontaining many other tacts about Westinghouse Electric Corp.. 

lamps? Lighting 1A 


REPRESENTATION AVAILABLE 


Manufacturer's representative with beautiful 


showroom and warehousing facilities desires 

lighting and electrical lines. Well 

tablished with | architects engineers, and 

_ CHAMP electri al whole rs Interested in) lumiious 
veiling, outdoor ‘lighting specialized fluorescent 

line ete Southern California 

Massachusetts Address Box 187, Publications Office, [lumi 

bivesson CONSOLIDATED ELECTRI New York 23, N Broadway 


ILLUMINATING ENGINEERING 
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ngsten for lamp fila- 37A 
five-millionths of an inch can affect 
tad nare long 
rerience. Carefully se- 
you of the utmost can 
lighting value and — =! 
ervice when you spee- 
\ 
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PHILADELPHIA SkCTION 


Associate Members 
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LOUVER: DIFFUSER 

At last-you can fill wide 
hallways ¢orridors 
with practi¢al Hight! New 
Guth “V” Corridor Units 
provide “wall-to-wall” 
illumination. Thé 
GRATELITE Louvers 
Diffuser shields lamps and 
is easily maintained. 
Hallways and corridors 
“come out of the dark" 
and turn into safer, more %, 
cheerful lines of light . 
that guide the eyes 
and the step. V'C-U’s 
available in 4’ & 8’, 
1 & 2 light models. 


*Patents Pending 
Trademark Registered 


Write today on your letterhead for complete 


information 


THE EDWIN F. GUTH CO. ST. LOUIS 3, MO. 


+ 
make hallways say,“Come in! 
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NEW! 


Day-Brite Lighting, Inc. 


$432 


Now, for the first time in louvered 
fixtures, low-brightness comfort is 
possible from all viewing angles— 
cross-wise and end-on. 


Day-Brite engineers, in keeping with 
a Day-Brite habit of being first in 
the field with new ideas for im- 
proved comfort in lighting, have 


developed a remarkable new low- 
brightness louver. 


Called the PARA-LOUVER, this 
new discovery reduced brightness as 
much as 50% without sacrificing 
efficiency. PARA-LOUVERS are 
available now for use with Day-Brite 
Alzak aluminum parabolic troffers. 


HOW NEW PARA-LOUVER® 


REDUCES BRIGHTNESS 


oe a 
louver into an assimilated all-over parabolic 
surface with all the desirable low-brightness | 


"changing its basic physical formas aflatbaffe. 
Get all the facts about this important new _ 
PARA-LOUVER. Write today for 


“DECIDEDLY BETTER” 


DAY- BRITE. 


Bulwer Ave., St. Louis 7, Mo. In Canada: Amalgamated Electric Corp., Ltd, Toronto 6, Ontario. 


335 
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gments are “coined” into the flat aluminum 
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Every question concerning lighting quality is answered... 


Industrial lighting bids submitted by 
progressive contractors have thts new, 
pocket-size RLM Questions and Answers 
booklet attached to them. This ts a 
valuable service to the buyer, because 
the booklet explains the importance of 
quality in hghting equipment and the 
meaning of the RLM Label on the units 
recommended by the bid. In eight pages, 
the booklet answers the buyer's most 
frequently-asked questions in regard to 
increased lighting ethciency, improved 
performance and longer life. It gives 
him sound, dollars-and-cents reasons 


PROPOSA! pOR PRICAI 


Ele yey 


{ 


why it pays in the long run to put out 
the slightly-higher price for lighting 
equipment which conforms to RLM Qual- 
ity Standards. 

‘To the seller, too, this booklet per- 
forms a valuable service. By promoting 
a keener understanding of the merits of 
quality hghting equipment, it helps build 
a sound business, based on good will and 
satished customers. 

Whether you buy, sell or specify in- 
dustrial lighting equipment, we'd like to 
send you a copy of the new RLM QUES- 


WORK 


hangers 
glurees iaxture 


2 Light, wert 


UESTIONS and ANSWERS BOOKLET 
‘is attached to the industrial lighting bid! 


TIONS and ANSWERS BOOKLET. Address 


request tO: RLM STANDARDS INSTITUTE, 
Suite 828, 326 West Madison Street, 
Chicago 6, Illinois. 


Copies are available for distribution 
in quantity, through the 28 leading 
manufacturers, who are members of the 

RLM Standards Institute. 
A list giving the names 
and addresses of these 
lighting equipment 
manufacturers will be 


\ ito-Liy 
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\ q \ a ed pane! yards, 4 
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/ oe sent to you upon request. =) 
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NEW BENJAMIN "PANEL-GLO” 
eee cuts former Benjamin Price for 
oa ceiling louvers by as much as 50%! NEW BENJAMIN "SKY-GLO” 
an Louvers now priced 
approximately less! 


suet 2 Great Advancements Insure Quality Lighting ee 
to Benjamin's High Standards at New Lower Prices! 


NEW, Easier Installation brings down installed price! 


New low prices and all-around simplification of Benjamin luminous win 
Ee ceiling lighting enable you to have ceiling lighting in all types of New metal FINISHING STRIPS neatly hide trimmed edees 
sc hoolrooms at a lower-than-ever installed price. Benjamin on either louver or luminous-panel job 
4 "Sky-Glo” and “Panel-Glo” represent a brand-new approach 
to ceiling lighting for classrooms, drafting rooms. laboratories, O NEW, proven TRANSLUCENT plastic material means 


and other schoolrooms where high-level, diffused MORE LIGHT with CONTROLLED BRIGHTNESS 


light is especially important. Here is lighting that — ee ne 

is engineered for simple, low-cost installation . . \ \ 

designed for high-level, well-diffused lighting quality, // AYN 

featuring the maximum seeing comfort alw ays associated | \ \ ’ 

with Benjamin translucent ceiling lighting. 

Send for Free “Sky-Glo” and “Panel-Glo” Data Bulletin. NOW, figure the complete price of a ceiling-lighting job by the sq. ft.! 
Benjamin Eleetrie Mfg. Co., Dept. 1. Des Plaines, Illinois. 


BEN7AMIN 
Leghlaieg 


sold exclusively through electrical distributors 


— 
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No calculating ng juSt oF the fo 
No layouts necessary for regularly shaped r oa 


